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A Large Drawing Press. 





It is being discovered by manufacturers of 
metal goods of various kinds, 


only be produced by casting them, or by ex- 
pensive processes of forging, can be made 
byithe process of cold drawing, provided the 
proper machine is constructed, and the tools 
used with it are made with due regard to the 
behavior of the metal 
worked in the draw- 
ing press. Many 
comparatively thin 
and light articles, 
which have hereto- 
fore been cast, are 
now being drawn out 
of sheet metal, and 
the process is found 
to have so many ad- 
vantages peculiar to 
itself, that the limits 
within which it is ap- 
plied are constantly 
being extended. 

The most recent 
example of this is 
afforded by the ma- 
chine which is the 
subject of the present 
illustration, designed 
and built by the E. 
W. Bliss Company, 
Brooklyn, N. Y., for 
Kilbourne & Jacobs, 
of Columbus, Ohio, 
and to be used by 
them in drawing the 
common and familiar 
kitchen sink out of 
sheet steel, instead of 
casting them, as has 
been the practice up 
to this time. 

The machine is re- 
markable in respect 
to the size of blank it 
will work; its great 
power and strength ; 
in having an engine 
directly attached for 
driving, and in many 
of its features of con- 
struction, which are 
ingenious, and, we 
think, very creditable 
to its builders. 


On this page we 
give a general view 


of the machine, 
while on pages 2 and 3 
are some engravings 
showing some of the 
details of construc- 
tion and method of 
operation; Fig. 1 be- 
ing a side view; Fig. 
2 a front view from 
the left of the machine, Fig. 3 a sectional 
plan; and Fig. 4a side view from the right 
of the machine. 

The machine consists essentially of a 
heavy base in two parts, upon one of which is 
the upright engine for driving, and the 


clutch mechanism, while from the other por- 
tion rise the massive uprights upon which 
are the guides for the blank holder, and 
which support the crankshaft aud other 


that many, 
articles which it has been thought could | 


/meehanism seen at the top of the machine. 
| The uprights are connected at the top by a 
heavy beam, which crosses from one to the 
other above the crank-shaft, and they are 
not subjected to tensile stress during the 
working of the machine, this stress being 
borne by the four bolts 4, 4, b, 6, Fig. 3 
which are 5 inches diameter, and pass through 
the uprights from the base of the machine to 
the top, nuts being fitted at top and bottom. 
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The engraving shows the machine with the 
die removed, but it will be understood that 
| this is secured to the base of the machine 
between the uprights, and may be of any 
desired form forthe work to be done, and 
blanks up to 60 inches by 38 inches can be 
worked. 

At the four corners of the uprights are 
the guides for the blank holder B (Figs. 2 
and 3), these guides being formed in part by 
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which are bolted to the 
uprights. To the inner sides of the blank 
holder are secured by heavy bolts the two 
guides g, g, upon which the punch slide 
works. 

This latter slide derives its motion from 
the crank-shaft C (Fig. 1) which, driven at a 
uniform speed by means of the large gear G, 
imparts to this slide a motion analogous to 
that of the piston of an engine, while, for 


the plates ¢, ¢, ¢, ¢, 
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reasons and by means to be hereafter ex- 
plained, the blank holder has a much more 
irregular motion, the diagram, Fig. 5, show- 
ing clearly the relative motion of the two 
slides. The vertical distances on the dia- 
gram represent inches of travel of the slides, 
while the horizontal distances represent in de- 
grees the angular motion of the crank-shaft 
(, the curved lines showing the relative 
positions of the two slides during a revolu- 


tion of the shaft, or complete stroke of the 
machine. 

At the left of the machine, attached to the 
crank-shaft, is the crank A (Fig. 2,) which, by 
means of the connection D, gives vertical 
motion to the sliding piece #, which works 
upon the single guide F. At the top 
of the sliding piece 2, and at either 
side, are connected the short links H, by 
which motion is imparted to the cranks J, 
these in turn actuat- 
ing the two auxiliary 
crank-shafts J, J, 
which pass along at 
either side of the 
main shaft C, and by 
means of the cranks 
K, K, and their con- 
nections, give motion 
to the blank holder 
slide. 

By a little consider- 
ation it will be seen 
how various 
operate 
dwell ”’ 
blank holder 
shown by the dia- 
gram, Fig. 5, at the 
time the sliding piece 
Fis at and near the 
upper limit of its mo- 
tion, and while the 
slide carrying the 
punch is near the 
lower limit of its 
motion, which is 
when the actual 
drawing of the blank 
is being done. A 
study of the dia- 
grams, Fig. 6, will 
help to make this 
plain, the one at the 
left showing the posi- 
tions of the various 
parts when the slid- 
ing piece £# is at its 
lowest point, and the 
blank holder raised to 
its extreme height, 
while the diagram at 
the left the 
various positions 
when the dwell of 
the blank holder is 
just beginning, the 
small movement of 
the sliding piece 
during this period 
acting simply to 
swing the connections 
By 2, their 
centers, as shown by 
the dotted lines, but 
producing per- 
ceptible movement of 
the blank holder, 
while the cranks A, 
K, and their connections, being in the same 
straight line, which is the line of thrust, the 
moving parts are relieved of all strain, thus 
avoiding undue wear, and making the full 
power of the machine available at this time, 
just when it is needed fer the punch, 

One object in making the piece H so heavy 
is that it may act asa counterbalance for 
the other moving parts, 

In operation, the blank, which has previ- 


these 
connections 
to make the “‘ 
of the 


shows 


upon 


no 
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ously been punched or trimmed to the de- 
sired size and shape, is placed over the die, 
and the blank holder then first descends in 
advance of the punch until it rests upon the 
blank, and exerts a heavy pressure all around 
its outer edge. The punch then descends 
and forces the middle portion of the blank 
into the die, drawing the metal out from 
between the face of the die and blank holder, 
which by its pressure prevents any kinking 
or buckling of the sheet. It will be seen, of 
course, that it is important to secure even 
pressure all about the blank, and this is pro- 
vided for by making the blank holder in two 
parts, and putting in the four screws a, a, a, a, 





portion of a Hill friction clutch, by which 
the motion of the press is controlled, a small 
movement of the lever starting or stopping 
the press promptly and smoothly, the clutch 
being so arranged that the movement of the 
lever which releases it applies a brake, which 
promptly arrests the motion, and thus the 
press can be handled with the greatest facil- 
ity. The clutch and brake mechanism is 
clearly shown in Figs. 2 and 3. 

The engine needs no special mention, ex- 
cept to say that it is of the simple construc- 
tion best adapted to such a purpose, has a 
plain slide valve with throttling governor, 
and has the crank-pin for actuating the valve 

















































































































one of which being placed at 
each corner of the blank holder, 
and provided with suitable nuts, 
the pressure can be made uniform 
all over the face of the die. These 
screws serve also for the vertical 
adjustment of blank holder to suit 
different dies, the range of adjust- 
ment provided for being 8 inches. 
The punch can also be adjusted 
vertically by turning the shaft 
carrying the pinion d (Fig. 2), 
which engages with the bevel gear 
shown, this bevel gear being at the 
bottom of a large screw which 
affects the movement by means of 
a slide; the four bolts shown above 
the pinion, and on either side of 
the shaft, binding all tightly to- 
gether when the proper adjustment 
has been made, so that no alteration 
can take place without first loosen- 
ing them. The extent of this 
movement is 6 inches. The long connecting 
rod at the left of the machine, and extending 
from near the tep to the bottom, gives 
motion to the device within the base,-: by 
which the blank is forced up out of the die 
when released by the blank holder. 

The main crank-shaft C is 11 inches diam- 
eter, the gear which is keyed to it at the 
right being 7 feet 7 inches diameter, 12 inches 
face, and 4 inches pitch. It is driven by a 
pinion on the intermediate shaft, the large 
intermediate gear being driven by a pinion, 
which is not keyed directly to the engine 
crank-shaft, but to a sleeve which forms a 








The press stands about fourteen feet high, 
and weighs about 60 tons. 

It is, so far as we know, the largest and 
heaviest drawing press ever built—certainly 
in this country at all events, and it is ex- 
pected—we believe with good reason—to 
achieve some noteworthy triumphs in the 
line of sheet metal drawing. 

le 

A curious railroad accident recently hap- 
pened on the isthmus of Panama. As an 
express train was passing through a dense 
forest a large tree was struck by lightning 
and fell on the cars. Fortunately the train 
cleared the tree without more serious damage 
















































































History of Attempts to Determine the 
Relative Value of Lubricants by 
Mechanical Tests. 





AN ADDRESS BY PROFESSOR JAMES E. DENTON 
AT THE INDIANAPOLIS MEETING OF THE 
AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 


The measurement of frictional resistance, 
or friction of rubbing surfaces, is a field in 
which experimenters have labored from as 
early a date as 1700. 

For about a century subsequent to this 
date investigation was confined to the friction 
between solid bodies ; and therefore the ac- 





tions of unguents or lubricants 
between the rubbing surfaces ap- 
pear not to have been studied 
until 1800. The variety of practical 
lubricants at this date was small. 
Lard, olive oil, and black lead 
were used almost universally. Ex- 
perimenters appear to have sought 
the average value of the coeffi- 
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fixed to a disk, which is at the end of a 
return crank attached to the main wrist-pin. 
This disk is so mounted upon the return crank, 
that, when the engine is turned in either di- 
rection by hand, the disk so adjusts itself by 
turning upon its center, that the valve is set 
for running in the direction in which the 
engine has been turned, without any further 
attention being required. 

The cylinder of the engine is 12x14 iuches, 
and it is designed to run 250 revolutions, 
which gives the machine a speed of 5 strokes 
per minute, the gearing being proportioned 
fifty to one. 











SEE PaGe 1. 


than seme little shaking up of the passengers. 
A few minutes later a tree that had fallen 
across the track was encountered, but it was 
Inckily seen in time to avoid coming in con- 
tact with it. 

—_—_>e—___—__ 

The number of passengers carried on the 
railways of the United States during the year 
was 472,171,348; the aggregate number of 
miles traveled was 11,553,820,445. This 
shows an average of 24.47 miles per passen- 
ger. The number of tons of freight carried 
was 539,639,583. The aggregate number of 
ton-miles was 68,727,223,146. 











cient of friction, with all or any 


= a of these lubricants, rather than 


the determination of the difference 
between their respective abilities 
as friction-reducing elements. 

The fact that a fluid or mobile 
oil was more difficult to be retained 
between two rubbing surfaces than 
was a thick or viscous lubricant, 
was, however, a distinction always 
recognized. Rennie, in 1829, ex- 
perimenting on the friction of axles 
with 1,000 Ibs. load, noticed that 
the coefficient of friction was less 
than for lighter loads. Hence he concludes 
that the less the pressure, the more fluid 
should be the unguent. Thus we have 
the idea of durability and friction-reducing 
power combined te serve as a basis of dis- 
tinction between the practical value of even 
the few lubricants of this early age. 

Genl. Morin, experimenting in 1833 with 
the deliberate intention of improving upon 
the work of all previous investigators, and 
undoubtedly broadly informed regarding any 
practical demand for distinctions of value 
between lubricants, apparently does not 
attempt to draw from his mechanical tests 
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any conclusions regarding the value of one 
unguent with reference to another. Morin’s 
measurement of friction of lubricated jour- 
nals did not extend to light pressures, They 
apply only to the conditions of general shaft- 
ing and engine work. He often refers to the 
circumstances which bring about the expul- 

sion of lubricants from between rubbing sur- 
faces. . He also clearly understood that there 
was a frictional resistance, due solely to the 
viscosity* of the oil, and that, therefore, for 
very light pressures, the laws which he 
enunciated did not prevail. There can be 
little doubt that the effect of elevation of 
temperature in reducing the viscosity, and 
thereby the resistance due to friction, was 
well understood in Morin’s time. Also the 
increase of the coefficient of friction at very 
slow speeds is a fact which is so clearly 
shown by a moving surface which gradually 
stops, that it could not escape the notice of 
any one using any sort of dynamometer to 
measure friction. In enunciating his cele- 
brated laws of friction, which maintain that 
the coefficient of friction}, is independent of 
speed, pressure and surface ; it is not to be 
supposed that he failed to learn that they 
were not exact for light pressures, but rather 
that he did not see any practical demand 
for measurements under conditions different 
from those to which he applied his dyna- 
mometers; namely, to ordinary shaft journals 
without special preparation of the rubbing 
surfaces ; and without resorting to artificial 
methods of supplying the oil. In confining 
his experiments to practical conditions, such 
as still apply to the majority of machinery 
in use everywhere, and ignoring irregular- 
ities of data, evidently within the unavoid- 
able variations of practical conditions of 
service, Morin, through the declaration of 
his simple laws, supplied the engineering 
profession with a greater proportion of all 
the knowledge that is useful regarding the 
friction of general machinery, than has any 
other one experimenter. Later experiment- 
ers have with few exceptions devoted them- 
selves exclusively to the measurement of re- 
sistance practically due to viscosity alone. 
They have eliminated the resistance to which 
Morin confined his measurements, namely, 
the friction due to such contact of the rub- 
bing surfaces as prevail with a very thin film 
of lubricant between comparatively rough 
surfaces. Thus Hirn, in 1854, balanced a 
brass on the top of a large journal, so that 
the friction could be measured by the load 
necessary to maintain equilibrium. The 
lower segment of the journal was immersed 
in a bath of oil to be tested. This is the 
first artificial condition tending to eliminate 
the friction due to metallic contact. A 
second such condition was the nursing of the 
journal by long preliminary running to a 
degree of smoothness inconsistent with the 
ordinary roughness of the bearings. The 
pressures were quite light, and the results 
discover that a considerable variation of 
friction is caused by a variable range of 
temperature, because the friction was mainly 
that due to viscosity, and the latter property 
decreased with increase of temperature. Also 
the coefficient of friction was found to be not 
independent of the pressure, or area of sur- 
faces ; another evidence of the fact that the 
resistance under measurement was not the 
friction of metallic contact, but that due to 
viscosity alone. Hirn’s apparatus was the 
first to control the temperature by the circu- 
lation of water through cored passages in 
the brass; and he was the first experi- 
menter who determined friction over the wide 
range of temperature from 0 to 500 degrees 
Fahr. A long list of experimenters have 
worked in the same field since his time. 
Prominent among them are, Napier, Conti, 
Thurston, Woodbury, Waite, Wilson, Pullin, 
Kimball, Wellington, Tower, Reynolds, 
Goodman, and workers at the laboratories of 
the Eastern Railway of France, at various 
other English and American railways, and 
at the U. 8. Navy Yard at Brooklyn. All 
have contributed some original matter to the 





* [Art. 257] Morin’s Mechanics by Bennet. 


+ Morin distinctly states that the term friction is 
used by him to mean resistance between lubricated 
surfaces, which is not created by the viscosity of 
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has been 





the oil. 


tained. 


faces have been artificially smooth, or both 
these conditions have simultaneously ob- 
The results with one exception 
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subject, either in their apparatus or by in-| have consisted solely of the measurement 
vestigating special conditions of lubrication. | of the coefficient of friction. 
In every case, however, the supply of oil | generally been useful in exhibiting some in- 


They have 
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unrestricted, or the rubbing sur- 
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the resistaiice measured was largely that due! 


to viscosity, and not the friction of metallic 
contact. Asa natural result of these inves- 
tigations, measurements of the coefficient of 
friction have come to be regarded as essential 
to a knowledge of the character of lubricants, 
and apparatus for this measurement, or ‘‘ oil- 
testing machines,” are now to be found in 
operation, in the hands of experts employed 
by various large consumers of lubricants. 
The possibilities of using such apparatus for 
determinations of differences of lubricating 
value of oils and greases for external bear- 
ings is the special subject to which I invite 
attention. 

The advent of petroleum products as 
lubricants has afforded an almost infinite 
variety of combinations and qualities of 
lubricants. Instead of choosing his lubri- 
cant from among the few simple materials 
of Morin’s time, the consumer must now de- 
cide among a great variety of samples, every 
possible mixture being represented to him 
as possessing some peculiarity of lubricating 
value. Moreover, he is asked to believe, on 
the one hand, that an oil nearly as thin as 
water will lubricate nothing but a cotton 
spindle, and, on the other, that sand is bene- 
ficial to arailroad box. He is told that only 
a particular expensive cylinder oil can make 
his engine run safely, and, on the other 
hand, that best results will follow from 
using no oil at all. Various measurements 
of an oil can be made by the chemist. Such 
elements as specific gravity, evaporative 
qualities, tendency to spontaneous combus- 
tion, viscosity, proportion of animal ingredi- 
ents, combustion residue, etc., can be readily 
and definitely determined. But these, while 
serving to fix the identity of the lubricant for 
purposes of duplication, for example, are all 
of no weight in determining the ability to 
lubricate, compared to the evidence of some 
mechanical test, to which, it is claimed, the 
lubricant has been subjected by practical 
service, or which, it is supposed, may be 
available in an oil-testing machine. To fix the 
ideas regarding the capabilities of oil-testing 
machines, consider the following facts: 

Case 1.—The principal expense of power in 
a cotton mill is the friction of the machinery. 
The pressure of all the bearings is compara- 
tively light; there is, therefore, no sensible 
wear of the metallic parts of the bearings. 
The shafting is provided with oil cups, which 
reduces the waste of oil to a minimum, and 
the drippings from bearings are filtered for 
repeated use. The spindles which consume 
the bulk of the power run in cups or baths 
of oil. 

The driving resistance is, therefore, purely 
that due to the viscosity of the oil. A num- 
ber of oils are offered for lubrication of the 
spindles. They are all equally satisfactory 
as regards volatibility, fluidity, flashing 
point, etc. What will a mechanical test on 
an oil-testing machine tell us regarding the 
relative value of the oils? Answer: It can 
show that there are mixtures of animal and 
mineral oils, which will offer but half the fric- 
tignal resistance of lard or sperm oils, which 
formerly were exclusively used. Any form of 
oil tester, such as the ‘‘ Woodbury,” ‘‘ Thurs- 
ton,” ‘‘ Ashcroft,” ‘‘ Pullin,” or ‘‘ Tower,” 
can be used to show this; they have only to 
be fitted with bearings of maximum smooth- 
ness. Then, by feeding the oil to be tested, so 
as to provide a surplus supply, the differences 
of resistance due purely to viscosity will be 
measurable, and the results will apply to the 
case of the cotton spindles. 
equal, the oil of the least viscosity gives the 
least resistance, and in this case all other 
things are equal for a large number of oils. 

As between sperm or lard and a mineral 
oil, however, there would be an element 
which the testing machine could not show; 
that is, the tendency of the animal oil to gum 
by exposure to the air and dust. The nec- 
essary time of exposure would be se great, 
that it would be impractical to show this 
phenomenon on the testing machine. The 
latter’s sole function would, therefore, be the 
measurement of the relative viscosity, which 
the experiments of Waite* show could be 


teresting variation of friction due to change} as well done by noting the time of flow out 
of pressure, speed, or surface of bearings, 
but are consistent only with the view that 


of a pipette. 





Case 2.—Let us suppose that a rolling-mill 


* Trans. N. E. Cotton Manufacturing Association. 


Other things - 
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manager, having heard that the oil-testing 
machines have saved considerable money to 
cotton-mills, by showing them better oils than 
lard or sperm, concludes to resort to this 
method of investigation to decide between 
such lubricants as are offered for general 
service on their machinery. The latter is of 
the heaviest description, viz., roll trains, 
whose bearings, when rolling heavy masses 
of iron, are subjected to the most violent 
strains, and all sort of dust has access to them. 
The usual lubricants are the most viscous 
kinds of oils and greases. These are tried 
upon the oil-testing machines in comparison 
with lard oil, and are found to have several 
times greater frictional resistance than the 
lard oil at ordinary temperatures. The test- 
ing machine is found to behave very irregu- 
larly when the oil is applied in the irregular 
manner common in the mills. The operator 
can see no regularity in his results, unless 
the supply of oil to the testing machine 
journal is made so superabundant that no 
momentary deficiency can exist. He also 
finds that, even with a surplus feed of oil, he 
can have no uniformity of results, so long as 
the brasses of his testing machine are as 
rough as are the bearings on the machinery 
in the mill. No attempt is made, therefore, 
to copy the condition of roughness of the 
bearings of practical service. 

Uniformity of results strikes the operator 
as essential above all else. The sole elements 
of equality between the conditions on the 
testing machine finally become the pressure 
per square inch, and the rubbing speed. 
The pressure may reach 500 pounds per 
square inch. The test is made at this pressure, 
but the rate of feeding the oil is artificial in 
its surplus character, and hence, there is no 
possibility of its being momentarily deficient. 
Also, the surfaces have become polished by- 





long running, accompanied by a constant 
lateral movement lengthwise of 
the journal, either automatic 
or maintained by hand. The 
surfaces do not need to be free 
of cinder cracks or of scratches, 
but they are prevented from 
wearing to fit each other in 
tings or grooves by the lateral 
motion. The result of the test 
is, that the friction of the 
greases and the thick lubricants, 
such as heavy petroleum cylin- 
der oil at ordinary temperatures, 
is several times greater than 
lard or sperm oil: The operator 
reports this fact to the mill 
manager, and the latter may 
attempt to apply it in his prac- 
tice, by changing to lard, 
which we will assume can be 
had as cheap as the thicker 
lubricants. Immediately the 
fact will exhibit itself that it is 
impossible to maintain satis- 
factory lubrication about the 
mill machinery, without ex- 
pending several times more * 
lard eil than has sufficed with 
the more viscous lubricants. 

It is impossible for any one 
to appreciate through the me- 
dium of the mill machinery that there is less 
friction with the lard than there has been 
with the viscous lubricants, because the 
friction of the bearings is so trifling a pro- 
portion of the whole expense of power, 
which is mainly absorbed by the resist- 
ances of the iron squeezed in rolls. If the 
lard is supplied in sufficient abundance to 
insure plenty of it being avaliable at every 
spot of the bearing there will be no over- 
heating or cutting. But the whole system of 
feeding the bearings, or the amount of atten- 
tion necessary to supply the oil will be so 
much more troublesome to the workmen, 
that the lard oil would not be fed with suf- 
ficient regularity to prevent occasional de- 
ficiency of supply, and the probability is 
that overheating or cutting would occur 
with it, which might never have occurred 
with the more viscous lubricant. 

The fact will be learned in this case that 





* Vide comparison of lard oil with more viscous 
oils on large rolling-mill engine. Paper CCLXXXV¥. 
Wol. IX, Trans. Am. Soc, Mech. Engrs. 


the sole element of value ina lubricant in 
rolling-mill work is the slowness with which 
it will allow itself to be squeezed out from 
between the bearing surfaces. And this 
quality belongs in the highest degree to the 
most viscous lubricants. The reductien of 
friction, so far as it depends on the differ- 
ence of resistance due to viscosity, is of no 
consequence in this case, and the metallic 
wear of the bearings is practically absorbed 
in the roughness of the surroundings, 
although, so far as it is concerned, the more 
viscous lubricant affords the least wear. 

What has the testing machine told us in this 
case, that is of value? Only that greater vis- 
cosity makes more friction, which again we 
could determine by running the oils through 
any sort of orifice at some temperature at 
which they were fluid, or by observation di- 
rect, but which is not a sensible factor in 
rolling-mill lubrication. 

Case 3.—Consider now heavy marine en- 
gines. A large number of engineers will say 
that greases are the most economical lubri- 
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cants for such service. Such greases are 
applied in the best manner by ‘‘ grease cups” 
having a piston forcing the grease upon the 
bearing by spring pressure. Or else a cop- 
per rod rests upon the bearing and penetrates 
the grease. If the shaft or bearing becomes 
too warm by increase of friction, the pin 
melts some ef the grease, and the latter sup- 
plies itself to the journal, which then, gener- 
ally, is sufficiently well lubricated. 

It is held that, while the greases cannot 
lubricate a bearing which is roughened or 
sore, as well as oil plentifully fed by a wick 
or some form of constant feed vil cup, yet, 
on the average, the expense of lubrication 
by grease is far less than with the oil, because 
the grease will feed itself at a slower rate 
than is possible with the oil. 

Let us turn to our testing machine and test 
upon it the grease fed with the spring cup or 
the copper rod, and compare the results with 
lard oil fed with wicks at about the same de- 
gree of plentifulness common in marine 











works. Again we meet the irregularity of 





THE ‘‘ CHALLENGE” GRINDING MACHINE. 


results referred to in Case 2, so long as the 
bearings are as rough as we would find them 
on the majority of marine engines, and we 
eliminate this element by nursing the journal 
to unusual smoothness. There is, then, no 
definite difference in the friction when there is 
plenty of each lubricant on the journal, but 
occasionally there is a deficiency of grease 
supplied, despite the operator’s efforts at feed- 
ing, and the friction is then temporarily 
greater than with the oil. On the whole, the 
grease gives more friction than the oil, unless 
the temperature of the bearings is allowed to 
be upwards of 25 degrees higher than with 
the oil. 

The marine engineer will agree that the 
bearings always do feel a little warmer with 
the grease than with the oil, but he cannot 
see that the extra heat interferes in any way 
with the best performance of the engine as 
obtained with oil. There is no greater metal- 
lic wear of the bearings. But the saving 


in the amount ef lubricant consumed 
outweighs 


is so large that it every 





The “Challenge” Grinding Machine. 





We give on this page and on page 5 some 
illustrations of a machine designed to finish 
by grinding, upon dead centers or otherwise, 
cylindrical or tapering work up to 20 inches 
in length, and 10 inches swing, which will 
also do internal grinding, and, by the use of 
an attachment which is shown, grind cutters 
of any of the ordinarily used forms. 

At Fig. 1 we give a general view, which 
shows that the machine is mounted upon a 
column, within which is the feed and travers- 
ing mechanism, the feed being driven by a 
belt from the countershaft, which runs upon 
cone pulleys having three steps for changes 
in the rate of feed. The platen is reversed 
by movable dogs, and can be moved by the 
crank-handle shown, while the emery wheel 
is moved to or from the work by means of 
the small hand-wheel shown in front and at 
the right. The wheel base slide is on a 
bracket which is cast to the back of the bed 
of the machine, the wheel base moving upon 
broad slides, and being so arranged that the 
wheel can be turned at an angle in either 
direction for facing, though the cross-slide 
does not swivel, but always remains at right 
angles to the bed. 

The upper part of the platen swivels, how- 
ever, to allow of tapers being ground up to 
24 inches to the foot. The emery wheels are 
not placed directly upon the grinding spindle, 
but this spindle is bored with a taper hole 
for the reception of arbors, upon which 
wheels of any desired size or character within 
the limits of the machine may be used. The 
drum overhead, from which the work is 
driven, is provided with a cone pulley, by 
which three variations of speed for the work 
are secured. All sliding surfaces are care- 
fully fitted and gibbed in such a way as to 
secure good working, and provision is made 
for taking up wear in all 
journals. 

In Fig. 2 is seen the attach- 
ment for grinding cutters. It 
is so arranged that the arbor 





upon which the cutters are 








placed can be made to lie either 

















Fig. 3. 


other qualification. He will carry for 
emergency some fluid oil, because eccasion- 
ally some bearing will overheat from some 
cause undefined, and the temperature will 
rise to an excessive amount in so short a time 
that the grease cannot supply itself quickly 
enough to prevent a dangerous ameunt of 
cutting. He then falls back upon the fluid 
oil for a few days, because its supply can be 
perfectly controlled so as to insure no defi- 
ciency at any spot of the journal. 

What has the testing machine, with its 
smooth journals, told us that is of value to 
the marine engineer? 

Again, only that the grease has more viscos- 
ity resistance than the oil. 

[We shall publish further from this ad- 
dress in a later issue. ] 


a Ope 


In describing the iron planer, in our issue 
ef Oct. 9, page 1 in the tenth line, there is a 
misprint; the word ‘‘special” should be 





** spiral.” 








in a line parallel with or at 
right angles to the platen, the 
cuts showing it in the latter 
position. The arbor, which has 
the usual collars and a nut at 
each end, passes through an 
upward extension of the gradu- 
ated plate, this plate being 
arranged to swivel and clamp 
at any desired angle. The cor- 
responding plate below is sup- 
ported by set-screws at each 
side, upon which it swivels in 
a vertical plane, being moved 
by means of the screw shown, 
which passes down and is tapped 
into a rock-shaft, so that by 
turning this screw one way or 
the other any desired inclination 
of the arbor can be secured. 

These two swiveling motions 
combined make it possible to 
properly grind face or square 
cutters, or cutters of any angle, 
varying the clearance on the cutting edges at 
pleasure. 

Fig. 3 shows the attachment as in use on 
the machine, grinding a face cutter; Fig. 4 
the method of grinding the end face of a 
cutter (such as a spiral-mill) true, the wheel 
being set at an angle for the purpose; Fig. 5 
the method of grinding a taper reamer, and 
Fig. 6 internal grinding, which, of course, 
may be done straight or taper, the platen 
swiveling for the latter up to 24 inches to the 
foot. 

Face mills up to 8 inches diameter can be 
ground on the cutter-grinding attachment. 
The machine weighs about 800 pounds, and 
is built by the Appleton Mfg. Co., Thirtieth 
and Thompson streets, Philadelphia. 

——_- ae 

It is said that one of the results of the use 
of smokeless powder in war will be the abo- 
lition of the gaudy uniforms in which Euro- 
pean soldiers are bedecked. Plain hues must 
be used, lest a too conspicuous mark be pre- 





sented to the enemy. 
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Final Work of the Local Committee, 
N. A. S. E. 





The committee, consisting of members of 
the associations of New York and vicinity, and 
of the business men who contributed towards 
the expenses of holding the late conven- 
tion of the N. A. S. E. in New York, 
held their final meeting on Sunday, Oct. 12, 
when the committee appointed to examine 
into the receipts and expenditures rendered 
its report. This report mechanical papers 
were requested by the committee to publish, 
to the end that members throughout the 
country may understand what was done in 
the matter of finances. It was as follows: 


REPORT OF COMMITTEE. 
New York, Oct. 5, 1890. 
To the Local Committee, N. A. S. H. 

We, the committee appointed to examine 
the vouchers and accounts for the entertain- 
ment of the delegates to the convention, find 
that the committee has received $5,505.40, 
and has paid out $5,448.88, leaving a balance 
in the hands of the chairman of the com- 
mittee of $56.52, which amount we deem 
best to leave with him until certain disputed 
claims are settled. 

(Signed) 

H. M. SwEer.LanD, 

F. F. HEMENWay, 

RANDOLPH BRANDT, 

JOHN T. MAHER, 

J. THORNTON, 

Wo. H. Crontey, 
Ge 


Moods—Extortion—The Gift Association. 


of the 
Committee. 











By JARNO. 





Wanderon hands me a paper saying, ‘‘ Per- 
haps this will interest you.” 

I read: ‘‘ Our long acquaint- 
ance may have exhausted all 
surprises, and the story been 
told to your mood. Even 
though this be the reason for 
your silence, I do not criticise; 


business would be advertised, and thereby 
increased, besides, the history of the police is 
valuable. He subscribed, though he well 
knew that the book, either with or without 
the advertisement, would never benefit him 
any more than a carpet tack down the back 
of his neck. Now, the underlying fact of 
the whole transaction is that it was not less 
than a polite extortion, or a white blackmail. 
In plain English, he took the book, because 
he did not wish to be on bad terms with the 
police. It is obvious that the policeman had 
no right or business to leave his beat while 






















whatever are your motives, I 
trust you implicitly,” etc. 

I have never felt that I quite’ 
understood Wanderon. In all 
that he says I take a lively in- 
terest, yet, though we have 
met times enough to bring most 
men together on terms of easy 
familiarity, I have never asked 
him a question. Being type- 
written, one can hardly attach 
any personality to the paper. I 
did not understand, and I did 
not ask whether it is an extract 
from a real letter, or merely a 
sketch to illustrate some prin- 
ciple of human nature. It gave 
me something to think of; the 
idea of having an acquaintance 
that is continually giving us 
surprises is worth entertaining, 
especially if they are agreeable, 
if we can conveniently have 
such acquaintances. The next 
time I met Gascon I was re- 
minded that with him surprises are still on. 
At first Itook him to be ina pleasant story- 
telling mood, but I soon perceived that his 
stories had a critical drift, which is not 
always quite pleasant. 

Following are some of his stories, which, I 
hope, will be profitable, if not pleasant : 

‘‘T have an acquaintance named Daer, 
who makes sheet metal ornaments. He step- 
ped from his shop into his office, and there 
stood a policeman in full uniform, and with 
him a man in citizen’s dress, who, as it turned 
out, was also a policeman. The one in 
uniform had his club in hand, and was 
supposed to be on duty, but had left his beat 
to come into Daer’s office. For a moment 
Daer had some anxiety, or rather curiosity, 
to know just what policemen had to do either 
in his office er with him. He soen learned 
that they were soliciting subscribers for a 
book bearing upon the history of the police 
department. They had come in merely to 
suggest what a good thing it would be for 





him to subscribe for the book, asin it his 
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on duty, and that Daer could have reported 
him, but, on the whole, it was cheaper to 
take the book than otherwise. Once a year, 
Daer pays two dollars for a ticket to the 
policemen’s ball, which he never attends. 

‘* Then came the Grabshek highness, who 
asked for money to help the Grabsheks build 
a temple to their Empyrean. Daer is strug- 
gling in his business, and has so many ways 
for his money to go, that really he ought not 
to give anything. The highness patted him 
on the shoulder, saying, ‘O but you must 
give something.’ He looked over the list of 
those that had already subscribed, and then 
subscribed himself, though he has never 
been, and probably never will be inside a 
Grabshek temple. So many of his customers 
are Grabsheks that he does not dare to refuse, 
for fear that the highness will have him put 
on the black list, and injure him in his busi- 
ness. A white ora polite blackmail again. 

‘*These are but a few of the schemes to 
which he subscribes in the course of a year. 
The letter carriers have schemes anda yearly 


ball, which he pays for, and never sees. The 
carriers become very suave for several weeks 
before Christmas. They zo into ecstasy 
at the sight of new designs in ornaments 
made by Daer, and finally settle upon some 
two or three as being more beautiful than all 
the rest. In order to induce the carriers to 
continue being suave, the ornaments are given 
to them ; and so the extortions flourish. 

‘* Tt is to be hoped that the time will come 
when there will be no more need of giving 
douceurs to policemen and letter carriers, than 








THE ‘“‘CHALLENGE” GRINDING MACHINE.—SEE PAGE 4. 








to locomotive engineers, or to mechanics, or 
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to readers of gas meters. If it is necessary 
to piece out the salary of government 
employes, manufacturers would rather 
pay in direct tax than endure any more 
extortion. 

‘** Here comes Dux Bangthorn, the gentle 
nuisance, who will put your name under a 
new shingle of the great structure as often as 
you will give him ten cents. Here, Bang- 
thorn take this dollar, and shingle me ten 
times, if you don’t forget it. How much 
shall I pay you, per shingle, for the outside, 
to use as advertising space? It seems to me 
that the next scheme will be to offer te paint 
advertisements upon the house-top, in erder 
te raise money to build the house. 

‘*It may be thought an easy matter to dis- 
pose of these extortionists without giving 
them money. I made some experiments in 
this direction, beginning with the paper car- 
rier. After paying six dollars for a daily 
paper, I decided not to give the carrier a 
douceur once or twice a year. I made com- 


five years before securing the daily delivery 
of the paper.” 

And now Gascon surprises me by a story 
of a gift association that he has formed in 
his shop, for the purpose of doing away with 
a gentle and suave extortion that is some- 
what too common in machine shops. He 
states : 

‘‘In years gone, it was customary, in my 
shop, to make presents to men about to leave, 
or about to be married, to men about to grow 
old, or about most anything. Those usually 
singled out to receive the presents were of 
the kind having a long line of honorable 
dont’s—don’t drink, don’t chew, etc. Jarno, 
I have had enough of hearing men praised 
by giving a list of their dont’s, just as if we 
lived in a time when the best that can be 
said of a man is that he does not do the 
things that are done by most other men. 
When a man is sufficient master of himself 
to make, in good time, ten or more hardened 
steel pieces that are without scratches, and 
vary in size not more than the ten-thousandth 
part of an inch, he is also master of himself 
in other ways ; the things that he does are of 
interest, and we need not be over anxious 
about the things that he does not. That a 
man is a bundle of dont’s, should be no more 
to his credit than that he has eyes and legs. 

‘‘The routine of these presentations was 
about like this: Some one that wished to be 
brought into prominence would suddenly 
discover a rare combination of qualities in a 
shopmate, and would straightway draw up 
a subscription paper: ‘ We the undersigned, 
earnestly wishing to fitly show our hearty 
appreciation of your many and genial good 
qualities in the performance of your various 
duties,’ and so on, ad nauseum. Himsefo 
Ponderoso was an adept at drawing up and 
out these papers, especially in drawing them 








plaints in person, and wrote to the office for 





out. The paper would be circulated, all in 
working hours, at a loss to me 
of more than the cost of the 
gift. At last I told Ponderoso 
that, if he would give me 
timely notice, I would pay for 
the next gift, and let him have 
all the honor. 

‘‘Then I formed the insur- 
ance gift association, which has 
been a success. Members pay 
inten cents a week. When any 
unusual thing is going to hap- 
pen to a member, due notice is 
given, and a present is made 
—for going away $20.00—for 
coming back $1.00—being mar- 
ried $40.00. 

‘*Those that do not wish to 
be in the insurance association 
can give on the Australian 
ballot system. Each cne, on 
going out of the shop, takes an 
envelope from a box, puts in it 
the amount to be contributed, 
and, on returning, drops it back 
into the box. The Australian 
system has developed some in- 
teresting facts. On being 
opened, many of the envelopes 
contain nothing. This is not 
so pleasant to Ponderoso, be- 
cause his commission in buying the gift is 
considerably reduced. 

‘* There is a trite saying to the effect that 
it is better to give than to receive, which 
must have been started by one that never saw 
a subscription paper. Many of us have had 
quite cnough of the better, and would now 
be content with some of the other kind. 
After having both sides of the experience, 
we can the more easily judge of either; the 


very change will give zest to the better side. . 


There are times when one would like to 
make a present. Some delicate attention has 
been shown, some kindly help given—so 
delicate and so kindly that to offer to pay 
is not in good taste, but this should not be a 
reason for asking others to contribute. We 
may also be benefited by persons when even 
the offer of a gift is an intrusion. There 
may be cases in which every one that signs a 
paper does so from choice, but in very many 
the signing is done, in part, to avoid misun- 
derstandings with shopmates. If drawn up 
by a foreman, a workman feels as if in some 
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way his standing in the shop depends upon 
the amount of his contribution. The Aus- 
tralian gift system does away with all undue 
influence and polite extortion, and lets one 
act freely one’s own choice.” 

These gift systems are so simple and effect- 
ive that it is a surprise that they were not 
brought out many years sooner. I almost 
wish that I had thought of them first. A 
thing may be brought out by several inven- 
tors at the same time. I am much interested 
to know whether the foregoing is an account 
of a prior inventor. 

scicinisorin aA icin 
A Small Surface Gauge and a Small 
Tool Grinder. 





On this page we give an illustration of a 
small surface gauge, which is being intro- 
duced and sold by Montgomery & Co., New 
York City. The post of this gauge is only 
34 inches high, with the other parts in pro- 
portion, though they are somewhat more 
heavily proportioned than on larger gauges, 
in order to give stiffness, and secure reliability. 
All the parts, except the base, are of steel, 
the needle being held in a small bolt, which 
is split, and is of a conical form under the 
head, so that as the nut is tightened the 
needle is firmly gripped. A separate screw 
secures the head to the post. On such a 
small gauge it has been thought advisable to 
dispense with adjusting devices, as it is found 
that the needle is as readily set by light tap- 
ping as is a pair of calipers, and it makes 
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SMALL SURFACE GAUGE. 


the construction more simple as well as 
making the gauge cost the machinist or tool 
maker considerably less—a point which he 
will not be apt to overlook. It is a well- 
known fact that the contact of a gauge or 
caliper is more readily felt when the tool 
which must be manipulated is light rather 
than heavy, and for this reason, among 
others, a gauge of this size has advantages 
for the work which comes within its range, 
and that is a very large proportion of all 
the work which comes to many tool makers 
and machinists. A hole is made through the 
base, which admits of passing the needle 
through to be used as a depth gauge, or, 
where the bent end is used, for a scratch 
gauge. They are made in quantities by 
special tools for the purpose of reducing the 
cost to the mechanic. 





The grinder shown on this page is also be- 
ing introduced by Montgomery & Co. It is 
called the clipper tool grinder, and is intended 
especially for pattern makers’ use. In this 
machine a solid corundum wheel 6 inches 

’ diameter, with a flat face, is placed between 
the spindle bearings, while outside of the 
bearings provision is made for using thinner 
wheels, which may be of any desired form, 
but are usually rounded, to adapt them to the 
grinding of gouge chisels. 

The flat wheel in the center is for grinding 
flat chisels or plane bits, which are placed 
under the clamping plate C, and clamped in 
place by the screw shown, the bevel given 
depending upon the distance the chisel pro- 
jects through the clamp. It is then pressed 
lightly to the wheel by one hand, while by 


below. 


| 
| 


pivot G, and is also pivoted on a pin which | 
may be placed in any of the holes g, thus 
changing the radius upon which it swings 
laterally, and adapting it to gouges of any 
size, three wheels of varying thicknesses be- 
ing found sufficient to cover the requirements 
in most cases. The beveled surface of a 
chisel or plane bit ground upon this machine 
is concave, which is an advantage where the 
edge is finished on the oil-stone, because by 
oil stoning the actual cutting edge becomes 
straight for a little ways back, and it is much 
more easily kept sharp by the oil-stone on 
account of the reduced surface which must 
be ground away by it. The rest H is adjust- 
able, and is intended for general use where 
tools are ground ‘‘ free-hand.” The water- 
pot can be placed over either wheel. The 
wheels are especially adapted to this work, 
and are guaranteed not to glaze nor to draw 
the temper of tools when kept wet. As will 
be seen, the grinder takes up very little room, 
and we believe will be found a very useful 
adjunct to almost any pattern shop. 
Sa ae 

The Philadelphia Jnguirer makes the fol- 
lowing diagnosis of the cause of a recent 
death of a lineman in New York: 


First. He neglected to wear his rubber 
gloves, and so it was his own fault. 

Second. The air was full of moisture, 
which made everything a good conductor, 
and so it was nobody’s fault. 

Third. If every Jamp was provided with a 
‘‘cut-out” there would be no danger in ad- 
justing it, and the absence of this apparatus 
made the company responsible for his death. 


eT ee 

Harland & Wolff, the well-known ship- 
builders of Belfast, are building a fast steam- 
ship for the Dominion line. She will have 
accommodation for about 100 saloon passen- 
gers, and will be the finest boat going to 
Montreal. She is to be christened the Labra- 
dor, and will make her first voyage in May 
next. 

——-a>eo—___—_- 


Italy’s New Ironclad. 





The new ironclad Sardegna was launched 
yesterday morning at Spezia, in the presence 
of the Duke and Duchess of Genoa, the Min- 
ister of Marine, and an enormous crowd, 
which had arrived from all parts of Italy. 
The launching was perfectly successful, and 
took place in the midst of the greatest en- 
thusiasm. The Sardegna is of the same type 
as the two first-class battle ships Re Umberto 
and Sicilia. The Sardegna is 410 feet long 
by 77 feet in beam, and has a displace- 
ment of 14,000 tons, with a mean draught of 
8.73- meters. The hull is entirely of steel. 
The engines consist of four sets of triple- 
expansion engines, capable of developing 
15,200 horse-power under natural draught, 





the other it is moved across the face by 


means of the handle D, a slide being provided drive the ship at a speed of 20 knots. She is 
| fitted with eighteen boilers, placed in six sep- 
For grinding gouges the clamp rest F is arate compartments. Her chief armament 
used, which swings up into position on the | consists of four heavy guns of 343 millime- 
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ters and 68 tons weight, mounted in pairs, in 
two barbettes placed fore and aft close to the 
central superstructure, each pair being avail- 
able on both sides of the ship. The second- 
ary armament of quick-firing guns will be 
eight six-inch guns and four five-inch, with 
fore and aft fire placed on the superstructure; 
twelve 120-millimeter guns on the sides of 
the central redoubt, and a great number of 
quick-firing and machine guns. The Sar- 
degna is likewise fitted with five torpedo 
tubes, one astern, two on the sides above the 
water, and two on the sides under the water. 
The central redoubt is protected on the sides 
with four-inch armor plates, which extend 
from one meter under the water line to the 
superstructure. The supporting platforms 
are protected by 33-centimeter-thick plates. 
A protected deck of from five to eleven centi- 
meters in thickness runs fore and aft over the 
compartment where the machinery and _ boil- 
ers are placed. The tower is protected by 
35-centimeter-thick plates. The ship is fitted 
with the electric light, and with eight power- 
ful search lights.—London Daily News. 
———  -<>e -- —— 
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Making Patterns in the Foundry. 
Rditor American Machinist: 

In Question 365, of Sept. 18 issue, N. P. 
asks for some method of altering patterns 
without going to the expense of making new 
ones. As I do not know the size or shape of 
patterns to be changed, I cannot tell him 
exactly how to proceed; still, as the principle 
involved in the following is the same in all 
similar cases, no matter what the size or 
shape of the patterns may be, I think it may 
possibly help him some. 

We wiil take, for example, an iron plate 
pattern 18’ wide, 36” long, and 4’ thick. 
We will suppose he wants to put indentations 
resembling half the inside of a hollow ball 
on one side, and half the outside of the ball 
on the other side. Fig. 1 shows a sectional 
view of pattern through half balls. 

The cheapest way to make these half balls 


of drag part is not twisted. Lay the pattern 
on a smooth board with ball side up, and 
put on the drag and raise it above the board, 
so the joint of flask will be even with the 
upper side of pattern; in other words, put a 
$+’ strip under each of the four corners of drag; 
next, see that your pattern is exactly in the 
middle of the drag, as everything depends 
on this. For instance, if the pattern is 18’ 
wide and 36” long, and your flask 20” wide 
and 40” long, you will have 1” of room on 
each side, and 2” of room on the ends. Get 
blocks 1’ and 2” respectively and place be- 
tween pattern and flask, so there will be no 
danger of either moving. Now get some 
core sand that has no flour or anything in it 
liable to make green sand stick to it and 
riddle on pattern; fill in with heap sand, and 
ram it very tight, roll over and draw the 
pattern out, cut or blow away any loose sand, 
or, in other words, make the 1’ room on 
sides and ends level with top of the core 
sand pattern, for such it nowis. Thicw on 
a little parting sand, put on cope, and set a 
nail head down in each of the indentations 
which will lift them. When the cope is 
lifted off, you will find that you have the 
top part of mold, which can be finished 
accordingly. Shake eut the drag and place 
it on follow board as before, but do not put 
the 4" strips under the corners. Get the 
patiern in the same place it was before with 
blocks, and riddle on facing sand or whbat- 
ever you like, ram up and roll over, and 
draw out pattern, after making the joint, 
you will now have to make up the shrink- 
age, which, in an 18x36’, would be, allow- 
ing for finishing, 4’ on each side, and 3” 
on each end, which can be cut out with a 
trowel and mended up straight with a small, 
straight edge. On the mold being closed 
and cast, you will have a casting similar to 
Fig. 2. Now the amount of work required 
to finish the casting will depend a great 
deal on who makes the casting; a good 
molder will most likely make a nice casting, 
which, on the whole, I think will pay better 
than to leave it toa jerk. ALEx. CAIRNS. 





An Experience with Pumps—Worm 
Gearing—Internal Gearing. 
Editor Amertcan Machinist : 

Some recent experience has convinced me 
of the futility ef expecting accurate determi- 
nation of the cause of bad working of pumps 
from men who have not quite a special train- 
ing and experience. 

In the course of some recent correspond- 
ence with regard tothe bad working of a 
pump, it appeared, from all one could gather, 
that the yield of water in a well must be 
very much less than what it had been pro- 
nounced to be by an expert some months 
ago; and though it was advised to place the 
pump nearer to the water, a local consulting 
engineer being also called in, stated most 
emphatically that the pump was all right, 
but there was no water to be pumped. At 
this stage of affairs, matters becoming des- 
perate, the well owners requested I would 
go down and make a personal inspection of 
the whole affair, and report accordingly. 

To make absolutely certain that the pump 
should at least not fail to work for want of 
water, the suction was put dewn so as to 
draw from a point fully twenty-eight feet 
below the pump. On trial it was then shown 
repeatedly that the pump refused to draw 
water as much as even fifteen feet, and fur- 
ther inquiry brought to light the fact that 
the pump bucket was simply a solid block 
with grooves init, but no rings, and there- 





would be to get two pieces of lumber, each 
half in thickness the diameter of balls wanted 
on pattern. Glue paper on one side of each, 


Have them turned the correct diameter and 


and then glue both papered sides together. | 


fore, as it both lifted by suction and then 
forced the water toa tank, there was much 
| more chance of air passing the bucket than 
'ifa valve bucket had been employed work- 
Needless to say a 
good pump 
bucket would 


‘ing ina closed barrel. 





os 


J Fig. 1. 
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split them. They can then be held in place 
on pattern by a little shellac. 
Now, as the working pattern is ready, pro- 





and 22,800 under forced draught, which will 
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add something 
like ten feet to 
the suction 
power of the 
pump, and, as 
\this would treble the possible reduction 
|of head of water in the well, the supply 
may fairly be supposed capable of being 


cure a good stiff flask, and see that the joint | nearly doubled. Here, for want of a little 
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care, a pump maker and an engineer have}and I believe Iam correct in stating it was 
seriously inconvenienced a man to whom |treble threaded, and so fairly oblique for 
a good supply of water was a necessity; | counter or reverse driving. As usual with 
they have further tended to discredit the | tramway motors here, the machinery was all 
expert who first stated the well was good | boxed in beneath, so as to be entirely secure 
for a certain yield of water per hour, and|from road dust, and the lower half of the 
which yield has never yet been obtained. | worm ran in oil. I have somewhere a draw- 
My own conviction is that the expert was ing of this, and if I can find it will shortly 
perfectly right, for I find some of his figures | send it on; it may be of interest. My respect 


cerrect toa nicety, and results point to his | for worm gearing possibilities was greatly 





work of the members is an important factor | the same depth after having been for any 
in engineering progress. Societies of this | 2 reason taken out of the work, and the slide 





and membership, and this directly increases | column. 

their usefulness to the world at large. Mem- | Where a machine of this character is used 
bers for the most part are men engaged in for brass or other soft metals, and with small 
the active duties of their profession, and | cutters, down to say 4 inch diameter, diffi- 
through these societies their experience is | culty is usually experienced in attaining a 
very freely given—given so as not only to help | speed sufficiently high to make the cutters 
the members, but the world at large. The| work well, and, if it is attained, then it is 





statement as to yield being equally sound. 


| increased by this. 


Worm gearing, more than any other | 


As arule, the pressure between the work- 
type of gearing, seems to be held in very | ing surfaces is too great for the quality of 
various estimation. It is, however, very | the lubrication, and the constant grinding in 
largely a question of locality and care. Worm | one direction seems particularly calculated 
gearing is exceedingly liable to grind itself | to squeeze out the lubricant and cause 
in pieces when not well lubricated. The cutting. 
ease with which by a worm a big reduction | For rapid reduction of velocities between 
can be effected in velocity of rotation must | parallel shafts not far apart, internal gear- 
surely be the only reason for its employment | ing will often be found applicable where 
in mechanical stokers. In these machines ordinary spur gearing is inconvenient to 
worms are common, and, I may add, un-| apply. 








clean. If oiled, they are quickly dried by | 


Internal gears are far too little employed, 


| c | 


coal-dust and grit, and wear away at an 
enormous rate. In a fairly protected place 
worm gearing has been run for years to 
actuate elevators in cotton factories. I have 
known them thus to run well for years even 
when only of very poor original design. 

One of the various types of steam motors 
for tramway use in this country is Wilkin- 
son’s. Amongst many other ingenious little 
contrivances which Wilkinson added to his 
little engines was worm gearing to transmit 
rotation from a small pair of vertical engines, 
revolving at a high speed, to the axle of the 
main drivers which thus revolved at Zthe 
speed considered sufficient for street traffic. 
A small engine thus did a large amount of 
work, and had a big starting power. Fur- 
ther, the engine had a very full control over 
the wheels, and yet when steam was sbut off 
the wheels would drive the engines round 
through the worm gearing, the worm wheel 
actually driving the worm. It is proper to 
state that the worm was of phosphor bronze, 
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publications of such societies form a most 
valuable part of current literature on engi- 
neering topics. 
—__ +> —__—_—__ 
The Becker Vertical Milling 
Machine. 





We give on this page a front and a side view | 


of a new vertical milling machine, which, 


besides being adapted to the ordinary work | 


coming within its capacity, has special feat-| 
ures which fit it particularly for the doing | 


often found that the bearings of the spindle 
do not work well, but persistently heat. 
Much of this difficulty, it is found, is over- 
come by relieving the spindle of all side 
strain caused by the belt. In this machine 
this is accomplished by mounting the belt 
| pulley in such a way that its axis rests upon 
'the rims of four other pulleys, as shown, 
and the cutter spindle is a separate thing 
'driven by a splined sleeve in such a 
| way that no side strain whatever comes upon 
it by reason of the pull of the belt. The 
spindle itself is hardened and ground inside 
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THe BEcKER VERTICAL MILLING MACHINE. 


and yet their working is in every way 
smoother and easier than external gears, and 
they are quite as easy to construct—the in- 
ternal wheel being the converse of an ex- 
ternal spur of equal diameter, etc. 

Only recently, ina case where an engine 
was altogether unequal to its work of driving 
a certain shaft direct, and yet where it was 
impossible to move the engine more than 
three inches, an internal wheel on the driven 
shaft with a small pinion on the engine shaft 
effectually overcame all trouble, and allowed 
the engine to be run at fully three times its 
previous speed and power. W.H. Boorn. 

———__ -<- 

Notwithstanding the fact that cotton mills 
are being increased wonderfully in the South, 
New England mills are largely increasing 
their capacity. There seems to be room 
for all. 

_—— +e 

The utility of engineering societies in 

spreading knowledge in the direction of the 








of light, fine work, where small cutters are 
to be used, which must run at high speeds in 
order to be efficient. The general construc- 
tion of the machine will be readily under- 
stood from the engravings, there being a 
column, upon the front face of which is 
placed a knee that can be moved vertically, 
and carrying upon its top face two slides, 
which are at right angles to each other, and 
are moved by screws and crank handles. 
The platen upon which the work is placed is 
8x16 inches. 

The column is carried back in a curve 
above the knee, to enable work to be done in 
the center of large pieces of metal (especially 
sheet brass), and on the face above is a slide 
which carries the spindle, and which has a 
vertical motion for the adjustment of the 
cutter to its cut, this motion being effected 
either by the hand lever shown, or by the 
treadle below, leaving the hands free to con- 
trol the movement of the platen. A stop is 
provided by which the cutter may be set to 








and out (the taper hole being made to fit the 
shanks of the Brown & Sharpe end mills), 
runs in aluminum bronze boxes, and it is 
found that it can be run at a speed of 10,000 
revolutions per minute without trouble. A 
cutter 4 inch diameter, cutting through brass 
or composition + inch deep, and driven at a 
speed of 8,000 revolutions, will cut 10 inches 
per minute easily and without danger to the 
cutter or machine. The high speed at which 
it can be run (over 10,000 revolutions per 
minute when required) makes it specially 
well adapted to metal engraving, as the most 
delicate cutters can be used with success. 
The countershaft has two speeds, 100 and 
700 revolutions, the slower one for the larger 
cutters and for steel work, the machine be- 
ing adapted to use end mills up to 24 inches 
diameter. Weight of machine about 1,100 
pounds. It is built by the John Becker 
Mfg. Co., 157 Pearl street, Boston, Mass., 
and may at present be seen in operation at 
the Mechanics’ Fair in that city. 
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Who Should Attend to Details? 





Last week we published a letter which 
described in a vivid manner that unfortunate 
individual who, placed in a position of re- 
sponsibility—in general charge of a machine 
shop, for instance, where there are numerous 
minute details to be looked after—thinks that 
he himself must individually look after every 
one of them, or nothing will go right. We 
have all met such men, for they are to be 
found in all parts of the country, holding 
positions as foremen of departments, super- 
intendents of shops, or master mechanics of 
railroads. 

If you were to ask one of these men if he 
thought that he was the only man about the 
place that knew his business, or cared any- 
thing about knowing it, he would probably 
look at you in astonishment, for, as a matter 
of fact, he does not deliberately think any- 
thing of the kind; yet he goes on day after 
day, and month after month, acting just as 
though, if there was but one conviction 
which was firmly settled in his mind, it was 
that no one could be trusted to do anything 
whatever, just right, except himself. Such 
men are usually well meaning enough, but 
they are simply so constituted mentally as to 
be unfitted for the management of affairs of 
any magnitude, and they usually drop out 
voluntarily or otherwise as soon as a business 
attains such proportions that its details be- 
come too numerous to be attended to by any 
one man, to be succeeded by a man who, 
however capable he may be of attending to 
details, knows that a general manager of a 
large business nsust not do it, but must 
gather about him men who can attend to 
them, and whose business it is to do it, 
leaving him free to give his entire attention 
to larger affairs, and to general supervision. 

And it is all the more unfortunate for the 
first-mentioned class of men that the course 
pursued by them is the very one which is 
best calculated to gather about them men 
who must be continually guided and in- 
structed in every detail. A man who feels 
himself master of his trade or profession 
usually dislikes to be continually instructed 
in petty details of it, which are already 
familiar to him; and, if he is properly con- 
stituted, will seek employment where some 
responsibility is thrown upon him; while one 
who is less competent and less sure of him- 
self is best suited in a position where some 
one else directs his every movement, down to 
the smallest detail. And thus, by a process 
of natural selection, the foreman or manager 
who has the habit of interfering, and con- 
cerning himself with small affairs which 
can be better left to others, is likely to 
gather about him a set of men who are 
frightened at responsibility, and must be 
continually guided and directed; while he 
who knows how and when to throw respon- 
sibility onto others attracts or develops men 
who can bear it, and who take pleasure in 
the bearing of it. 

It is related of the elder Vanderbilt, that a 
man who wasin charge of the freight busi- 
ness of his railroad came to him one day 
and asked him what he should do with re- 
gard toacertain matter which had arisen 
pertaining to his department. Vanderbilt 
plainly told him that the man who occupied 
his position, and received his salary, was 
supposed to be capable of deciding such 
matters. The man did decide it, and de- 
cided it wisely, while the story furnishes a 
key to Vanderbilt’s success. As president of 
the road he was willing to, and did assume 
the responsibilities of that position, but if 
his master mechanic had come to him to ask 
what tyre of locomotive should be adopted 
for certain service, the probabilities are that 
there would have been a new master me- 
chanic; and it’ ought to have been equally 
hazardous for a shop foreman to ask the 
master mechanic how closely a piston should 
be fitted, or for a machinist to ask the fore- 
man how to caliper a driving axle for the 
wheel fit. 

We often see men in charge of small 
affairs who seem always so busy as to be on 
the verge of distraction, while others in 
charge of similar establishments of much 





greater magnitude seem always to have 


abundance of time, and tospare. It some- 
times happens that there is some special or 
peculiar reason for this, but, in the absence 
of such reason, the explanation is usually to 
be found in the fact that there is on the part 
of the over-busy man a failure to discrimi- 
nate between those things which he should 
himself attend to, and those which should be 
relegated to others. Where any man, no 
matter how great his abilities, attempts to 
personally attend to every minute matter in 
connection with an industrial establishment, 
the limit of his capacity is soon reached, 
while there is scarcely any limit to the mag- 
nitude of the establishment that can be suc- 
cessfully managed by the man who under- 
stands how te choose or develop assistants, 
and how to place responsibility upon them. 
—_+>e—_____ 

A press dispatch contains an account of an 
act of heroism by a railroad engineer, which, 
if true, entitles him to be ranked high among 
the world’s heroes. With the usual inaccu- 
racy of press dispatches, the name of the en- 
gineer is given in one place as Edward Mur- 
phy and in another as William Murphy, but 
at any rate Murphy was in charge of an 
engine which was pulling a Chicago & Erie 
west-bound freight, when the boiler ex- 
ploded, and he, badly scalded, jumped to 
the ground, breaking his leg. The first man 
to arrive at the scene found him crawling up 
the track with a lantern, to flag a vestibuled 
passenger train which was then due, and 
which, by his presence of mind and magnifi- 
cent nerve, was stopped at the entrance to 
the cut in which the wrecked engine was 
standing. 

Trainmen are constantly forgetting to pro- 
tect their trains by flagging when stopped 
upon the road, even under ordinary circum- 
stances, and no one could have blamed 
engineer Murphy if he had forgotten it when 
suffering the agony of severe scalds and a 
broken leg. He not only knew and remem- 
bered what to do, but did it under circum- 
stances which prove him to be a most noble 
hero. 
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HAND-BOOK OF CALCULATIONS for Engineers 
and Firemen, relating to the Steam Engine, the 
Steam Boiler, Pumps, Shafting, etc. By N. 
Hawkins, M. E., Honorary Member National 
Association of Stationary Engineers; Editorial 
Writer, Author Maxims and Instructions for the 
Boiler-room. 


This book is intended for the use of fire- 
men, engineers and machinists. The aim of 
the author is to put in a con pact form, and 
within the reach of practical men who have 
had but comparatively little or no theoreti- 
cal training, rules for the solution of prob- 
lems relating to the steam engine and boiler, 
the steam pump, shafting and pulleys, and 
all other calculations required in the varied 
duties of steam engineering. The opening 
parts teach first how to write and read 
figures, and from this primer-like com 
mencement the work proceeds to give the 
elements of arithmetic, mensuration, geome. 
try, algebra, etc., all illustrated with exam- 
ples of calculations relating to every-day 
problems of the engineer. In excuse for the 
extreme simplicity of some of the problems 
presented, the author says, in the introduc- 
tion of the book, that this feature was incor- 
porated init on account of his knowledge 
ascertained from a member of the board of 
U. 8. government examiners, some years 
since, that some score of high class marine 
engineers had come very near losing their 
positions on account of their ignorance of 
many of the simplest items of information 
relating to their duties. The book also treats 
on mechanics, in which the primary powers, 
such as the lever wheel and axle, the pulley 
and inclined plane, are described and illus- 
trated with many examples. Next follows 
as general subjects the elements of thermo- 
dynamics, or the mechanical theory of heat. 
The horse-powers of engines and boilers are 
treated on, rules for computing the same are 
given, and followed by notes on pumps, 
steam, injectors, gravity, strength of mate- 
rial, and the safety valve, with the solutions 
of problems relating to it. A few notes re- 


given, followed by the mechanism of some 
ef the principal parts of the steam engine, 
and description of the engine counter. The 
book also touches on illuminating gas, and 
how to read the gas meter; gives tables of 
melting points of solids, and electrical data 
and definitions. It contains a table of sizes 
for chimneys, also rules for calculating the 
transmission of power by belting. The in- 
dicator is illustrated, and rules for figuring 
the diagrams are given. The complete in- 
dex adds value to the work, and the whole 
will undoubtedly be appreciated by those 
for whom itis written. The book is pub- 
lished by Theodore Audel & Co., 91 Liberty 
street, New York. The work may be ob- 
tained in ten parts at 25 cents each, or in 
book form at $2.50. 


HANDY LISTS OF TECHNICAL LITERATURE. 
A Reference Catalogue of Books printed in Eng- 
lish from 1880 to 1888 inclusive, to which is added 
a Select List of Books printed before 1880, and 
still kept on Publishers’ and Jobbers’ Lists. 
Compiled by H. E. Haferkorn and Paul Heise. 
This catalogue contains a list of books re- 

lating to engineering and mechanics, com- 

prising applied and theoretical mechanics, 
machinery, steam and marine engineering, 
railroad building, construction, engineering, 
management and practice; civil engineering, 
surveying, leveling, hydraulic and sanitary 
engineering, sewerage and drainage, etc., 
mechanical drawing, together with a supple- 
mentary list of periodicals and annuals in 
these branches. The main entry of each 
work will be found under the author’s name, 
containing full title, year of issue, publisher’s 
or agent’s name, editions and price. The 
publisher or distributing agent of each book 
is indicated by a system of abbreviations, at 
the end of the entry, which are explained in 

a key, containing a list of all publishers and 

agents representing this part. 

It is scarcely necessary to say that a cata- 
logue of this kind is invaluable to the engi- 
neer, mechanic or student, as it enables him 
almost at a glance to locate any and all 
treatises upon any of the topics embraced 
within the above branches. The catalogue 
is published by Heise & Haferkorn, 274 
Grove street, Milwaukee, Wis. The price 
of the catalogue is $2.50, and the. price of 
the key is 25 cents. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 




















(409) 8S. M. C., , writes: Please give 
the average consumption of ordinary block 
coal per indicated horse-power in a power 
station using from 60 to 100 horse-power, 
with modern engine and boiler. Also, how 
much water should be evaporated per horse- 
power in the same station? A.—We cannot 
give the consumption of coal per horse-power 
unless we know more about its quality. 
Compound condensing engines from 60 to 
100 horse-power are run with 2 to 24 pounds 
of good coal, and with an evaporation of 18 
to 22 pounds of water per horse-power. 


(410) A. G., Brooklyn, N. Y., writes: I 
am running a small engine of the following 
dimensions: Bore of cylinder, 7 inches; 
stroke, 9 inches; cut-off at two-thirds of the 
stroke; number of revolutions, 100. We 
wish to increase our power three or four 
horse-power. We cannot run the engine any 
faster, on account of some of the machines, 
and to change the pulleys and several gears 
throughout the shop would cost considerable 
at this time of the year. Now I propose put- 
ting on a cylinder two inches larger in diam- 
eter to accomplish the desired result. The 
crank-pin is 1 inches diameter and 2 inches 
long. The crank-shaft is 3 inches diameter, 
and the bearings are 6 inches long. Are the 
bearings, pin and crank-shaft large enough 
for the larger cylinder? .A.—The bearings, 
crank-pin and shaft are not large enough for 
the 9-inch cylinder, for which you will need 
a shaft 4 or 44 inches diameter, and a crank- 
pin not less than 2 inches diameter. The 
only way to increase the horse-power is either 














lating to the different classes of engines are 





to speed up the engine or get a new one. 
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(411) J. E. P., West Chester, Pa., writes: 
A. and B. wish you to settle adispute. A. 
says that if the cards taken from the two 
ends of an engine cylinder are exactly alike, 
the power developed on the piston, and hence 
that transmitted through the connecting rod 
and crank to the main shaft, are equal during 
the two strokes. B. admits that the powers 
developed on each side of the piston are alike, 
but, owing to the different leverages on the 
crank, claims that there is more power trans- 
mitted to the shaft in the forward stroke than 
in the backward stroke. A.—Although the 
leverage with which the steam pressure acts 
during one stroke varies at different positions 
of the crank, the same variations occur in 
both strokes, and we may therefore say that 
the leverage is the same for forward and 
backward stroke. In an indicator card the 
ordinates of the curve represent efforts, and 
the abscissas represent distances through 
which the efforts are exerted. The area of 
the card, therefore, represents the product of 
effort and distance, or the work done by the 
piston. For the crank-pin, it is an easy mat- 
ter to lay out a curve whose ordinates repre- 
sent resistances, and the abscissas represent 
the distances through which the resistances 
are overcome; therefore the area of such a 
diagram also represents work; that is, the 
work taken up by the crank-pin. If we 
now neglect friction, we have a right to say 
that the work done by the piston must be ex- 
actly equal to that taken up by the crank-pin, 
so long as the velocity of the crank-pin re- 
mains uniform. Nowif both indicator cards 
are exactly alike, they represent an equal 
amount of work performed, and since the 
crank-pin takes up that amount of work, 
it follows that there is no difference between 
the power of the forward and backward 
stroke. Here, of course, we have omitted 
the small difference between the area of the 
two sides of the piston due to the piston rod, 
or, in other words, we have assumed that the 
= rod passes through both cylinder 
heads. 


(412) C. P. S., Ishpeming, Mich., writes: 
Please inform me at what point of the stroke 
the steam pressure is the highest. .A.—Gen- 
erally at or near the beginning of the stroke. 
2. Should the eccentric stand at right angles 
to the crank when the latter stands on a dead 
center? A.—That will depend on the 
amount of lap and lead. When the valve 
has no lap and lead, the eccentric will stand 
at right angles to the crank; if it has lap and 
lead, then the distance from the center of the 
eccentric to a line drawn through the center 
of the shaft perpendicular to the crank must be 
equal to the lap and lead. These rules will hold 
true only in cases where the axis of the cylin- 
der, the center of crank-shaft and the line of 
motion of the valve gear lie in the same plane. 
8. How do you compute the average press- 
ure on the piston? .A.—Find the ratio of ex- 
pansion, add 1 to the hyperbolic logarithm of 
the ratio of expansion, divide the sum by the 
ratio of expansion, and multiply the quotient 
by the initial absolute steam pressure; the 
product will be the mean pressure per square 
inch on the piston. Subtracting the absolute 
back pressure from the mean pressure, the 
remainder will be the mean effective pressure 
per square inch. To illustrate: Let the ini- 
tial pressure be 90 pounds by the gauge, and 
steam cut-off at4of the stroke. The ratio 
of expansion will be § = 3; the hyperbolic 
logarithm of 3 is 1.099; adding 1 we have 
1+ 1.099 = 2.099; dividing by the ratio of 


expansion, we have - = .699+. This is 


to be multiplied by the absolute steam press- 
ure. The absolute steam pressure is equal to 
the sum of the steam pressure by the gauge 
and the atmospheric pressure, 14.7 pounds; 
therefore the absolute steam pressure is 90 +- 
14.7 = 104.7 pounds; and .699 x 104.7 = 
73.1853 pounds mean pressure per square inch 
of piston. If, now, the back pressure per gauge 
is 5 pounds, then the absolute back pressure 
will be 5 14.7 = 19.7 pounds, and the 
mean effective pressure per square inch of 





piston will be 73.1853 — 19.7 = 53.4853) 


pounds. It may be stated here that 
tables of the hyperbolic logarithm of num- 
bers are published in engineers’ pocket- 
books or works treating on steam and the 
steam engine. 4. Is double the lead suffi- 
cient for the lap of the valve? A.—The lap 
of the valve is not found by the lead; the lap 
depends on the cut-off. See article treating on 
the proportions of the steam ports and a D 
slide valve, in our issue of May 1, 1890. 


(413) F. M. F., Corry, Pa., asks: Does 
the valve in a direct-acting link motion lose 
lead in all cases when the link is hooked up? 
Also, does the valve gain lead in an indirect 
link motion? A.—We assume that by a 
direct link motion you mean one in which 
the link is attached directly to the valve 
stem; and by an indirect link motion, one in 
which a rocker is interposed between the 
link and valve stem. Under these conditions 
we answer that the valve may gain lead or 
lose it in both cases, and whether it is to be 
the former or the latter will depend on the 
manner in which the eccentric rods are con- 
nected to the link. This can be preved 
graphically. Fig. 1 shows, according to the 


which, for the sake of simplicity, the sancti | 
anism is represented by center lines only. In 
this case the valve and its seat should have 
been placed on the line Zh, but that would 
interfere with the clearness of the illustra- 
tion; we have therefore shown the valve at 
a convenient distance above the link, and 
since this is simply a matter of convenience, 
the distance from the line Z h to the valve 
seat may be any distance. But not so with 
the horizontal distance from the center of 
the valve seat to the center c of the 
crank-shaft; this distance is a definite one, 
and how to find it will presently be seen. 
The circumference f 5 represents the path 





port, making the distance from / ¢ to the 
edge of the port equal to the lead. Now let 
the link be moved into mid-gear as indicated 
by the dotted lines. Through the point h, 
draw a line h, 7, perpendicularto Zh. The 
line h, 7, now passes along the outside of the 
port, which indicates that when the link is in 
mid-gear the lead has not only been decreased, 
but the valve has lap at the beginning of the 
stroke. In an indirect link motion similar 
results will follow by changing the position 
of the eccentric rods. We have therefore 
proved graphically the truth of the assertion 
made in the beginning, that the lead may in- 
crease or decrease by moving the link of 
































of the centers of the eccentric; the point f 
represents the center of the forward eccen- 
tric, and 5b, the center of the backward ec- 
centric; the line w ¢ represents the center 
line of the crank; wu, the center of the crank- 
pin on a dead center. The line 8 7'is drawn 
perpendicular to the crank, and the distances 
from f and } to S 7’ are equal to the sum of 
the lead and lap of the valve. The arc d/ 
represents the link arc, that is, an arc drawn 
through the center of the link opening; and 
the arc ¢g represents the arc in which the 
centers of the eccentric rod pins are located; 
the lines from f and > to the arc e g represent 
the center lines of the eccentric rods. The 
full lines show the link motion in full gear, 
and the dotted lines show the link motion in 
mid-gear. When the link motion isin full 
gear, or in mid-gear, orin any intermediate 
position, the point of intersection 2 on the 
line Zh and the arc d/ will always repre- 
sent the position of the center of the valve 
rod pin; and since the distence between the 
valve rod pin and the slide valve is constant, 
it follows that if we know the position of the 
fermer, we also know the position of the 
latter. Through the point A in which the 
arc dl cuts the line of motion Lh, drawa 
line h ¢ perpendicular to Zh; and since the 
arc d/ represents the link in full gear at the 
end of a stroke, we lay off on the horizontal 
line n a point p whose distance from the line 
hz# is equal to the lead with the link in full 
gear. Here, then, the point p is the outer 
edge of asteam port which determines the 
position of the valve seat on the line 7 ; the 
line h ¢ is assumed to contain the edge of the 
valve. Now let the link be moved into mid- 
gear as indicated by the dotted lines. In 
this position the link arc d, /, intersects the 
line Z Ain the point A, ; through this point 
draw the line h, ¢, perpendicular to Zh. 
It will be seen that the line h, 7, is further 
away from the point p than the line / 7, and 
consequently the lead is increased. Here, 
then, we conclude that as the link is moved 
up the lead gradually increases. It will be 
noticed that in this diagram the eccentric 
rods occupy what is called an open position. 
Now assume that the eccentric rods are 
crossed when the crank occupies the same 
position as shown, This state of affairs is 
illustrated in Fig. 2. Here we notice that 
by crossing the rods we change the position 
of the link; for instance, in Fig. 1 the link is 
down when the crank moves in the same 
direction as the hands of a watch, and in 
Fig. 2 the link is up when the crank moves 
in the same direction as before. Now let us 
examine the effect on the lead. Through 
the point 2 draw line i?¢ perpendicular to 





above definitions, a direct link motion, in' Z h, and frem h 7 lay off the edge of the 
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‘either link motion into mid-gear. 





These re- 
sults may often be turned to good advantage. 
For instance, in locomotives the eccentric 
rods must be so connected that the lead in- 
creases. In hoisting engines it is often found 
advantageous to connect the eccentric rods 
so that the lead will decrease, and the valve 
to have lap at the beginning of the stroke 
when the link is in mid-gear; in this way the 
engine can be quickly stopped by simply 
moving the reverse lever without touching 
the throttle lever. In a valve motion with a 
stationary link the lead is constant. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Friday morning for the ensuing week's issue. 











Lexington Cut Iron Gears. See adv. on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

*“Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

‘*The Bulidozer,” a new departure; forging b 
pressure. M’f’d by Williams, White & Co., Moline, Ill. 

Pattern and Brand Letters. Heber Wells, 8 Spruce 
St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, Ill. 

Send for W. A. Morrison’s Prac. Eng’r. (the stand- 
ard book), enclose $1.00, Box 378, Lowell, Mass. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Valve Seat Rotary Planing Machine. Pedrick & 
Ayer, Philadelphia, Pa. 

Cylinder Boring and Facing Machines. Pedrick & 
Ayer, Philadelphia, Pa. 

Light Special Machtnery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps. acid blowers, filter press pumps, etc. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

Curtis Pressure Regulators. Curtis Return Trap. 


S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
8. Canal st., Chicago, Western Agent. 

Billings & Spencer Co.’s Packer & Boiler Ratchet, 
& all kinds of Forged Wrenches. S. A. Smith, 238. 
Canal st., Chicago, Western representative. 


**Roper’s Hand-Books,”’ for engineers and fire- 
men. Send for descriptive catalogue. Address 
Edward Meeks, publisher, Philadelphia, Pa. 


25 Upright Drills a specialty. Finely made, 
28’ great capacity, quickly etn prices low. 
82’ Send for list of firms using our Drills. J. E. 
36". Snyder, Worcester, Mass. 

25/" “Only Drill Press built on 
82" * Ko-rekt’ principles, 
37” even if they come from Jersey.” 
42" Gould & Eberhardt, New Ark, N. J. 
Every draftsman needs one.The Engineer’s Sketch 
Book of mechanical movements, appliances,devices. 
pcan bay gra J T.W.Barber. 1,936 illustrations, 
8vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam ——— 

T. C. Dill Machine Co., 
Philadelphia, Pa. 


“*Binders’’ for the American Machinist. Two 
styles, the ‘‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,’’ mailed at 5Jc.each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 























An electric light plant will probably be erected at 
Orlando, Fla. 


The Ocala Ice Co., Ocala, Fla., has increased its 
capital stock to $50,000. 


The Gower Pen Works, now in Montreal, will 
remove to Plattsburg, N. Y. 


The McGuire Machinery Company has been formed 
at Chicago, Ill.; capital, $22,000. 

A $30,000 mill for the manufacture of straw 
paper will be built at Oak Cliff, Dallas, Tex. 

The Rodney Hunt Machine Company, Orange, 
Mass., is being run 16 hours a day to keep up with 
orders. 


Geo. H. Biegel, of Ponchatoula, La., will put up a 
cotton-gin, grist-mill and excelsior machine next 
spring. 

- There is a project to organize a $200,000 stock 
company to erect a new fertilizer factory at Au- 
gusta, Ga. 

Efforts are being made to organize a stock com- 
pany to build a foundry and machine shop at Car- 
rollton, Ga. 


A $100,000 stock company is reported as having 
been organized, to erect an implement factory at 
Seymour, Tex. 


Another roller-mill, with 100-barrel capacity, will 
probably be put in at Seymour, Tex. Negotiations 
are in progress. 


Perkins Brothers, Bridgewater, Mass., have com- 
pleted and started their wire-mill with 100 tons 
capacity per month. 


New York and Washington parties are, it is 
stated, negotiating with a view of establishing iron 
works in Winston, N. C. 


The city council of Plaquemine, La., is consider- 
ing a proposition for constructing water-works and 
erecting an electric light plant. 


There is talk of forming a stock company for the 
purpose of locating a cotton factory at the old Rock 
Island mil], near Charlotte, N. C. 


Negotiations are reported as having been closed 
for the establishment of stove works and foundry 
and machine shops at Ivanhoe, Va. 


The South Boston Iron Works, at South Boston, 
Mass., are to be removed to Middleboro, Ky., where 
they will occupy a building 1,400x150 feet. 


F. C. Chase, of Fernandina, expects to organize, 
in Jacksonville, Fla., the sub-company of the 
Safety Electric Light Company, of Boston, Mass. 


The Robertshaw Brass Foundry Company, at 
Covington, Ky., has been incorporated by T. S. 
Robertshaw and J. C. Miller, of Cincinnati, Ohio. 


The citizens of Berlin, Wis., have subscribed $50,- 
000 forthe Putnam Stove Company, and will give 
a bonus of $2,000, so the company will not leave the 
city. 


The Waxahachie (Tex.) Electric Light Company 
is reported as having increased its capital stock to 
$18,000, and to put in new machinery to enlarge its 
plant. 


The J. N. Sarborough Manufacturing Company, 
of Americus, Ga., will be organized, with a capital 





Curtis Damper Regulator. See Oct. 9, p. 15. Send 





for circular No. 17. Curtis Reg. Co., Boston, Mass. 


stock of $100,000, to manufacture automatic car 
brakes. 
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The Proctor Steel Tower Company, of Chicago, 
Ill.. has been incorporated, to erect and operate 
towers for scenic and scientific purposes; capital, 
$2,000,000. 

The Detroit Plumbers’ Supply Company has been 
organized, at Detroit, Mich., with a capital of 
$20,000, to manufacture plumbers’ goods and sani- 
tary specialties. 


The Phoenix Iron Works, Cleveland, Ohio, are 
compelled to extend their capacity. They will, in 
a few days, determine on location, and proceed to 
erect extensive works. 


L. A. Leonard, representing a Chicago (IIl.) syndi- 
cate, is reported as endeavoring to organize a stock 
company to erect works in Chattanooga, Tenn., for 
manufacturing fuel gas. 


The American Fiber Company has been incor- 
porated by C. H. Adams, J.J. Barr and others, to 
manufacture defibrating machinery at New Or- 
leans, La.; capital, $300,000. 

The machinery of the oil-mill at Caldwell, Tex., 
is being rapidly put in place, and it will soon be in 
operation. It is a ten-ton mill, with a capacity of 
being doubled at very little expense. 


The Higgins Manufacturing Company, of Beau- 
mont, Tex., with a capital of $50.000, has been 
chartered, and will immediately procure machin- 
ery and commence the manufacture of brick. 


The iron foundry and plow works of the C. P. 
McWane Plow and Foundry Company have been 
purchased by the Graham Land and Improvement 
Company, and will be removed to Graham, Tex. 


M. M. Rogers, L. L. Powell, W. S. Gooch and 
others will, it is reported, organize a stock com- 
pany. to erect a plant at Roanoke, Va., for the 
manufacture of the Woolly patent electric motor. 


The extensive ladder factory at Rumney, N. H., 
is engaged on an order for twelve car-loads of lad- 
ders, and a new factory is to be established at 
Rumney, or elsewhere, to meet the increased 
business, 


H. C. Cooper and S. T. Griffith, of Bedford City, 
Va., W. Duke, of Durham, and others, purchased 
1,000 acres of land in and around Mount Airy, N. C., 
and intend, at a later date, erecting an electric 
light plant, mills, ete. 


Last week a charter was granted to the Pitts- 
burgh Malleable lron Company, Pittsburgh. Pa., to 
operate with a capital of $25,000. The directors are: 
Frank Moore, T. R. McGinley, George Rollins, F. 
W. Seimon and F. B. Atterbury. 


The Billings & Spencer Co., Hartford, Conn., 
have issued a new price list and discount sheet to 
the hardware trade; also a circular letter to their 
customers, making a change in the manner of 
crediting discounts on their goods. 


The new shoe factory of Kimball Brothers, East 
Manchester, N. H., is practically completed; and at 
Littleton a shoe factory is to be started, with the 
aid of Boston capital, which will employ 300 hands 
and turn off about 2,000 pairs per day. 


The new cotton compress at Dublin, Tex., is 
nearly finished. It is a large. substantial structure, 
built of heavy timbers, and will cover about 10,000 
square feet of ground, not including the large plat- 
form, which will be 200 feet long and 50 feet wide. 


The site of the former glove factory at Warner, 
N. H., owned by the Boston Boot and Shoe Com- 
pany, has been purchased by the new Merrimack 
Glove Company, and a new factory will be erected 
on the spot for the manufacture of gloves and 
coats. 


H. M. Atkinson, J. H. Porter, John L. Hopkins 
and others have incorporated the Atlanta Electric 
Illuminating Company, at Atlanta, Ga., to erect a 
plant for furnishing electricity for lighting and 
power purposes. It is said that about $250,000 will 
be invested in works. 


The Mason Regulator Co., Boston, Mass., has 
issued a new illustrated catalogue of steam-regu- 
lating devices, such as reducing valves, pump 
pressure regulators, damper regulators, pump gov- 
ernors, valves, etc. The cuts and descriptions give 
an excellent idea of these. 


A gentleman of large means and ability came to 
this city [New Birmingham, Tex..] on Monday last 
to look out a point for a rolling-mill. We are 
informed that he has made satisfactory arrange- 
ments, and will put up an extensive plant between 
this city and Rusk, about 800 yards from either 
city.—New Birmingham Times. 


The Rich Patch Iron Mining Company has been 
incorporated, for buying and selling mineral and 
timber land, for transacting a general mining busi- 
ness, and to erect furnaces for the manufacture of 
iron, and for buying and selling ores, coal and coke. 
‘The office of the company is to be at White Sulphur 
Springs, W. Va. Paid-up capital, $500,000, with the 
privilege of increasing to $1,000,000. 


The Moore & White Company, Philadelphia, man- 
ufacturers of friction clutch pulleys, cut-off coup- 
lings, etc., are putting up one-story brick buildings 
at Fifteenth street and Lehigh avenue, that city, 
near Germantown Junction, for their own use. 
The main building will be used as a machine shop, 
and is 60x230 feet. The pattern making and wood 
shop is 60x60 feet, and the blacksmith shop is 40x50 
feet. 


There seems to be a tendency among machinery 
establishments in Philadelphia toward moving out 
to the neighborhood of Germantown Junction. 
which is within the city limits, and seems especially 
well adapted as a manufacturing and distributing 
point, through its Pennsylvania Railroad and Phil- 





adelphia & Reading Railroad connections. Three 
well-known concerns are just now in the pro- 
cession. 


The contract for the steel plant, in Ashland, Ky., 
has been awarded to Mackintosh, Hemphill & Co., 
of Pittsburgh, Pa. Work on the plant is to be com- 
menced at once and completed July next. In addi- 
tion to the buildings necessary for the works 
proper, there will be a wharf boat and incline, a 
large depot and other buildings. The plans are so 
arranged as to admit of any addition that may be 
required. 


The Love Manufacturing Company’s plant at 
Rochester, Pa., was sold on the 27th ult. to Charles 
Davidson, superintendent of Frick’s coke works, 
at Connellsville, for $14,500, subject to a mortgage 
of $8,000. This is $2,500 less than was bid the Mon- 
day previous. A small amount of real estate in 
New Castle was also sold. It is not yet known 
whether the works will be operated at Rochester or 
removed elsewhere. 


The Sharon Steel Casting Company, of Sharon, 
Pa., is making a number of extensive improvements 
that will more than double the present capacity of 
its plant. A new molding-room, 100x100 feet, is 
being added, which will give employment to about 
20 additional molders. The company makes a gen- 
eral line of steel castings in any size from one 
pound up to fifteen tons, and is at present giving 
employment to about 200 men. 


The Cardiff Rolling-mill Co. is the name of the 
$200,000 stock company organized at Cardiff, Tenn., 
by M. M. Duncan, H. C. Young, C. P. Moore and 
others, to manufacture sheet-iron and sheet steel. 
The works will include a puddle mill building 125x 
250 feet, to contain 12 puddling furnaces, and one 
heating furnace with double train and squeezers, 
and a sheet-mill building the same size, to contain 
three trains of sheet rolls, with necessary anneal- 
ing and heating furnaces. The capacity is to be 
1,500 tons of sheet-iron and sheet steel per annum. 


Dispatches from Porter, Ind., say: The Anglo- 
American Parlor Car Company, composed of Eng- 
lish and American capitalists, have recently pur- 
chased 8C0 acres of land, and it is expected they 
will be ready to begin work soon. The company 
is incorporated for $15,000,000, and will be the 
largest concern of its kindin the country. M. C. 
Meagher, president of the Chicago Porter Home In- 
vestment Company, was commissioned to make 
the purchase, and has received a number of in- 
quiries from manufacturers in regard to locating 
here. 


Thos. H. Dallett & Co., 1305 Buttonwood street, 
Philadelphia, well known to our readers as manu- 
facturers of portable drills, boiler shell drills, hand 
drills and similar specialties, and now also making 
electric motors, are putting up;a two-story ma- 
chine shop, brick building, 123x86 feet, at Sedgley 
avenue and York street, near the 22d street station 
of the Reading R.R. They expect to get their power 
plant, and some additions to their machine tool 
outfit, completed in time to move in about Jan. Ist. 
They will have a side track connection with the 
railroad. 


There is water-works agitation in Lancaster, Pa.; 
Alexandria, La.; Westfield, Pa.; Madison, IIl.; 
Dover, N. J.; Chambersburg, Pa.; Belvidere, II1.; 
La Grange, Ga.; Chicago, Ill.; Atlanta, Ga.; Butte, 
Mont.; Savannah, Ga.; Mason City, [ll.; Tarboro, N. 
C.; Buena Vista, Ga.; Westchester, Pa.; Meriden, 
Conn.; Rochester, N. Y.; Grenada, Miss.; Goshen, 
Ind.; Mishawaka, Ind.; River Forest, Ill.; Oconto, 
Wis.; Lexington, Neb.; Water Valley, Miss.; San 
Angelo, Texas; Hingham, Mass.; Hebron, Neb.; 
Fargo, Dak.; Parkersburg, Pa.; Benton Harbor, 
Mich.; Wilton, Iowa; Waterbury, Conn. 


The removal of the Westinghouse Air-brake 
Company from Allegheny City to Wilmerding, Pa., 
is now completed. The shops in Allegheny City 
are now occupied by the Fuel Gas and Manufactur- 
ing Company, another Westinghouse concern. A 
few days ago the last complement of air-brake 
workmen left for the new shopsin Wilmerding. 
The general offices have also been located near the 
new works, while the company’s city office is 
located in the Westinghouse Building, corner of 
Ninth strect and Penn avenue. The new works at 
Wilmerding are now in full operation, and, owing 
to the increased facilities, the output of the com- 
pany is now much larger than formerly.— American 
Manufacturer. 


A Lakeland (Fla.) correspondent sends us the fol- 
lowing in regard to that town: Our town, which 
is only in its infancy, has now two completed rail- 
roads, and one more in course of construction, 
leading through the greatest timber and phosphate 
fields in the State. Mr. Harry C. Sloan, formerly 
of Austin, Minn., will soon commence the erection 
of an electric light plant here, and C. D. Clough, 
late of Montgomery, Ala., will, as soon as satis- 
factory arrangements are completed, place a large 
ice factory here. Mr. J. E. Griffin, of Quitman, 
Ga., will also establish a large saw-mill and manu- 
factory here, to employ about 100 hands. Lakeland 
is one of the healthiest places in the United States, 
in the center of the “orange belt,” and lake 
region of Florida, and has now about 1,000 inhabit- 
ants. 


A press dispatch says: Articles of agreement of 


the American Brewing Association, of San Francis- 


co, were filed yesterday. The purposes of the asso- 
ciation are **to conduct a brewery for the manu- 
facture of beer and malt liquors, buy and sell lum- 
ber, conduct a bottling and cooperage business, 
equip and navigate steamers and sailing vessels, pur- 
chase and hold shares of stock of other concerns, 








and buy and sell real estate.”’ The association is in- 
corporated for 50 years, with the following direct- 
ors: Adolphus Busch, St. Louis; John A. Hooper, 
San Mateo; James Phelan, A. B. Spreckels, Charles 
A. Zinkand, Herman Liebes and I. B. Brandt, of 
San Francisco. The capital is $3,000,000, of which 
$500,000 has been subscribed. It is proposed to 
erect one of the largest breweries in the world, to 
be in operation in about a year. 


A Philadelphia paper says: Architects Geissinger 
& Hale, of No. 1200 Chestnut street, who prepared 
the drawings for the wall paper factory of Carey 
Bros.. at Tenth street and Susquehanna avenue 
[Philadelphia], which was destroyed by fire last 
June, have completed the arrangements for the re- 
building of the factory. To-day a large force of 
men will be put to work at clearing away the 
debris, preparatory to beginning work upon the 
building proper, which will be erected upon the old 
foundation walls, which, upon inspection, proved to 
be in excellent condition. The architecture of the 
new plant is similar to that of the destroyed build 
ings, except that the structures at the west side of 
the lot will be raised from two and three stories to 
five stories in height. This portion of the work 
will be prosecuted as rapidly as possible, so that 
the firm can occupy them while designing patterns, 
and otherwise preparing to resume work, by 
February. 

a . 


The Foreign Iron and Steel Men. 





After considerable sight-seeing by the way, 
at Philadelphia, Johnstown and other places, 
the members of the Iron and Steel Institute, 
with their German and American friends, 
met in international convention at Pittsburgh, 
on the 9th, where, after the usual speeches 
of welcome and replies thereto, which were 
all, of course, felicitous and full of expres- 
sions of good will and friendship, the reading 
of papers was commenced, Sir Lowthian 
Bell leading off with a paper on ‘‘ The Prob- 
able Future of the Manufacture of Iron.” 
Sir Lowthian Bell is generally recognized as 
one of the greatest, if not the greatest living 
authority upon iron and steel manufacture, 
and his paper is for that reason especially 
interesting, and we only wish that space per- 
mitted its publication in full. In introduc- 
ing the subject he said: 

With the exception of air and water, it is 
open to question whether there is any form 
of matter which the human race could less 
easily spare than iron. Short of going the 
length of asserting that, without this metal 
for an anchor or steel for the compass, the 
adventurous navigator could never have 
crossed the wide Atlantic, we may credit the 
locomotive and the steamer, and hence iron, 
for that sequence of events which has peopled 
North America with the Anglo-Saxon race. 
The result has been to raise a vast territory 
to a position without a parallel in the prog- 
ress of the world. To the attractions 
afforded by this interesting episode in modern 
history may be added the unprecedented 
development, in the United States, of that 
branch of industry which most concerns this 
society. Let me remind you, although we 
are guests upon the present occasion, and 
Great Britain is the birthplace and home of 
the Iron and Steel Institute, its name and 
constitution were intentionally adopted so as 
to exclude geographical boundaries from 
being any limit to the scope of its operations. 
Accordingly, these cosmopolitan intentions 
have been followed by our numbering in our 
ranks considerably above 200 members be- 
longing to other countries, and of these 
nearly one-half are inhabitants of the United 
States. This union between members of one 
great family is a subject of sincere congratu- 
lation to the founders of the body, and, I feel 
sure, is not without interest to those who 
have joined it from the Continent of Europe. 

The present assembly is, so far as my read- 
ing goes, without a precedent in the annals 
of industry. Manufacturers of a metal from 
the Old World, where, in spite of what has 
been said by some antiquarians to the con- 
trary, iron probably has been made for 
thousands of years, have accepted a courteous 
invitation from those of the New, with a 
view to discuss questions of interest common 
to both. To carry out this intention, three 
representatives from each hemisphere have 
been deputed to prepare subjects for this 
international congress, and I shall always 
consider my having been chosen by the Coun- 
cil of the Institute to act on their behalf, as a 
very high and flattering distinction. The 
heading of this paper implies that I propose 
addressing myself to the future rather than 
to the past; but as any estimate of the proba- 
bility of what is going to happen must be 
founded to a great extent on what has already 
taken place, some reference to the ancient 
history of the iron trade would seem not 
altogether superfluous. 

As is well known, man, in the earliest days 
of his existence, is supposed to have supplied 
his wants, first with implements of stone, 
and then of bronze. This conclusion had 
been arrived at by the discovery of articles 
suitable for the chase, for war and other 























































































































































































purposes, made of one or other of these two 
substances, whereas iron was never met with, 
and hence prehistoric man was regarded as 
having known little or nothing of the exist- 
ence of this metal. More recent explora- 
tions, however, have proved that instruments 
of iron, when protected from atmospheric 
influence, have frequently been discovered in 
different parts of the world. If, then, as is 
quite possible, implements made of stone or 
of bronze were in use long before those of 
iron, it is perhaps equally certain that the 
latter metal was in more common use ata 
very remote period than was at one time be- 
lieved. Apart from these discoveries, let us 
consider the question of a knowledge by the 
ancients of the existence of iron as one of 
mere probability. The ores of this metal 
are by far the most abundant of all metallif- 
crous minerals, and they are met with in 
almost every geological age. In the lowest 
type of savage life it could scarcely have 
escaped notice that a morsel of this abundant 
ore, surrounded by glowing charcoal, pro- 
duced a metallic mass capable of being 
forged into objects greatly prized in daily 
life. Captain, now Colonel, Grant, the com- 
panion of Speke, found the isolated barbari- 
ans near the great African lakes familiar 
with this mode of obtaining iron, and he 
made a sketch for me, showing a couple of 
men engaged in this occupation. The means 
employed was simply a Catalan fire of a less 
rude character than others which have been 
described by different authors. Some of 
these depended on the wind for their blast, 
whereas each man in my drawing is seen 
manipulating a couple of single-action bel- 
lows. As regards steel, we know that in 
comparatively remote antiquity the low 
Catalan fire had its dimensions so increased 
that white cast-iron could not have failed to 
have been formed, and with this at hand the 
power of producing the less carburized form 
of the metal could scarcely have long re- 
mained a secret. 

So much for speculation; but we have 
more recently obtained proofs that the an- 
cients appear to have had far more knowledge 
of the metallurgy of iron than that for which 
they have received credit. How else can we 
account for the forging of a column of the 
welded metal nearly twenty-five feet high, 
and weighing some six tons? Itis of great 
but unknown antiquity, and was found 
standing upright at Delhi, where it still re- 
mains. Heavy masses of iron have also been 
discovered for supporting the masonry in 
doorways and other openings in ancient 
buildings ; and altbough the blast furnace 
appears not to have been known when Agric- 
ola wrote his De Re Metallica, dated 1556, 
evidence is not wanting that carburized or 
cast-iron has been found dating from a much 
earlier period. These admissions, of course, 
do not necessarily imply any knowledge of 
the property of iron to unite with carbon and 
form a body capable of cutting iron itself, 
and of chiseling the hardest rock. The ab- 
sence of this equally corrodible compound 
from the monuments of antiquity is, how- 
ever, less difficult to account for than that of 
any other metallic bodies, all of which are 
less liable to perish from the action of the at- 
mosphere than steel. 

Coming down to a more enlightened period, 
the precise date of the invention of the blast 
furnace, the haut-fourneau of the French, and 
hoh-ofen of the Germans, is still not known, 
but it is supposed to have been introduced 
at the latter part of the sixteenth century. 
The first change effected by the discovery 
was the gradual and almost complete banish- 
ment of the Catalan ore process, but while 
pig-iron became the source of malleable iron, 
the Catalan, or 4 similar form of furnace, 
was retained for the purpose of conversion, 
and it remained in use for 200 years or more. 
Its place was gradually taken by the puddling 
furnace of Cort, which, and with the excep- 
tion of the small quantities of expensive bar 
iron made in Russia and Sweden, almost all 
the metal produced in the malleable form 
was obtained by means of this furnace, since 
its invention in 1784 down to the year 1860. 


After speaking at some length of the differ- 
ent processes used, he concluded as follows : 

It is against the appliances which have 
enabled us to perform what may be regarded 
as a marvel of economy—against the blast 
furnace making 1,900 and even up to 2,000 
tons in a week, and one or two Bessemer 
converters, as the case may be, turning the 
whole into steel as the metal runs from the 
furnace, that a process, which has practically 
made not one step in advance during the last 
fifty years, ventures in our day to wage war. 

If there is a spark of vitality in this obso- 
lete plan, what have our iron masters been 
about, that they have not blown it into life ? 
We have had, and have now, men among 
them who have distinguished themselves by 
the manner in which they have taken hold 
of every sound idea, scientifically propounded 
or otherwise, and insured its success, often 
beyond the most sanguine expectations of the 
most sanguine inventor. It may well be 
asked how it is that this direct process has, 
up to this time, ended in direct failure. 
Perhaps some one else will endeavor to an- 
swer the question, for as regards myself, my 
fears as to its merits were published sixteen 
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years ago. All that I can add to what was 
then said is that its future chance of success 
must depend on counteracting the obstacles 
referred to in this paper—obstacles which 
hitherto have constituted a barrier between 
every direct process and commercial success. 

It has also been proposed to accelerate the 
direct process, and for that matter a great 
many other things, by the use of water gas, 
a form of combustible of which a good deal 
has been said of late. It is not to be denied 
that hydrogen gas, forming, as it does, half 
the volume of water gas, the other half being 
carbon already partially burnt, may, as a 
combustible, have an assured value in certain 
special cases. The hydrogen element affords 
above four times as much heat as the same 
weight of carbon, but unfortunately, and 
unavoidably, it requires more than four times 
as much carbon to produce it. We might, 
therefore, as reasonably expect a hydraulic 
wheel to pump back all the water which had 
served to move it as to hope to be able eco- 
nomically to burn any combustible twice 
over ; for that is the impossible problem the 
water gas makers ask us to accept as possible. 
It is almost superfluous to say that the same 
line of argument is more than equally appli- 
cable to a proposal to use water gas in the 
blast furnace, which was also mooted some 
ten years ago. Its utter unfitness for this 
office is apparent when we consider that any 
steam formed by the combustion of hydro- 
gen, and any carbonic acid generated by 
burning carbonic oxide at the tuyeres, will 
be returned to their original condition of 
water gas the next instant after their forma- 
tion. In other words, heat generated by 
their being burnt will be entirely absorbed by 
the return of the constituents to the form in 
which they existed in the water gas previous 
to its combustion.* 

In face of the admitted advantages in 
quality and cost of conversion of ingot over 
puddled iron, the fact that 2,250,000 tons of 
ordinary malleable iron were made in 1889 in 
Great Britain may seem, and no doubt is dif- 
ficult of complete explanation. There are 
several circumstances which conduce to this 
continued vitality, but into these there is not 
time here to enter. ' Possibly the puddling 
furnace may be employed for many years to 
come, but everything seems to point to a 
gradually decreasing demand for its produce. 
Should the day ever arrive when the labors 
of Bessemer or Martin’s adaptation of the 
Siemens furnace for decarburizing pig-iron 
entirely supersede the process of puddling, it 
must not be forgotten that the world owes to 
Cort an invention which, of itself, had revo- 
lutionized the art of locomotion, by sea as 
well as by land. 

Mention has been made on a previous page 
of the hurtful effects of phosphorus in pig- 
iron for steel making purposes. Unfortu- 
nately for Great Britain, its more extensive 
beds of ore were deposited at a geological 
period when the prevalence of animal life 
served to concentrate in particular localities 
the element so much objected to by iron 
manufacturers This source of contamina- 
tion, as it was deemed, appears to have been 
in active operation during the carboniferous 
age, and still more so while the rocks of the 
lias and oolite were in course of formation. 
Thus it is that the ores known under the gen- 
eral appellation of clay ironstone give an iron 
containing from .05 to 2.5 per cent. of phos- 
phorus, derived from phosphates, chiefly of 
lime, a common constituent in animal bodies. 
More than twenty years ago it was pointed 
out how beneficial it would be if this phos- 
phorus could be eliminated from the iron and 
laid on our land. We have lived to see this 
accomplished by the basic process, and, hav- 
ing regard to the growing demand for steel, 
it is difficult to overrate the importance of 
extending the area we have to look to for the 
raw material. Mr. Gilchrist informs me that 
the quantity of pig-iron treated in the Besse- 
mer converter and cpen hearth furnace dur- 
ing the year 1889 was close on 500,000 tons in 
the United Kingdom, and 1,174,000 tons in 
other parts of the world. 

The effects of the presence of foreign sub- 
stances on the properties of malleable iron 
and steel are now universally recognized. 
This observation is more particularly directed 
to the injurious consequences which often re- 
sult from the silicon, sulphur and phosphorus 
which remain after the conversion of the pig- 
iron into these two forms of. the metal. On 
the other hand, the service rendered by car- 
bon, in conferring increased strength and 
elasticity on iron, cannot be exaggerated. 
This fact has naturally led to the inquiry 
whether other elementary bodies may notas- 
sist either in carrying off hurtful matter or in 
increasing the valuable properties just re- 
ferred to. 

The discussion on the paper was opened by 
Mr. George W. Maynard, who confined his 
remarks chiefly to the description of a direct 
process plant now in operation in Pittsburgh, 
giving results obtained from it which made a 


very favorable showing. 





*Itis a remarkable fact that the document rec- 
ommendinug this application of water gas was ac- 
companied by a statement of an_ actual trial 
made at a Belgian iron works, every line of which 
proved, in unmistakable terms, its complete fail- 
ure. ° 


He was followed by Prof. H. M. Howe, of 
Boston, and G. J. Snelus, of Workington, 
England, who described experiments made 
by him over twenty years ago with the direct 
process. 

In closing the debate Sir Lowthian Bell 
said : 


I do not know that I need detain the meet- 
ing very long to make reply. I will just add 
that so faras the operation referred to by 
Mr. Snelus is concerned I have myself had 
some correspondence with Mr. Blair. In 
the year 1874 I visited Pittsburgh, and was 
taken by Mr. Blair and most kindly received 
by himself and his partner—Mr. Morrison, I 
think—to their works in the immediate 
vicinity of this city. The figures illustrating 
their process were submitted to mein the 
most open manner. I endeavored to the 
best of my ability to show to Mr. Blair by 
his own figures that nothing but failure 
would ultimately attend the process. I am 
sorry to disagree in that, but I need not re- 
mind the inhabitants of Pittsburgh what the 
fate of the works was which undertook to 
make iron by the direct process of Mr. Blair. 
Now, leaving altogether the question of 
economy out of consideration—which, of 
course, one cannot do—but looking at it as 
purely a matter of chcmical reaction, no 
process that I know of could be more per- 
fect in its character than that adopted b 
Mr. Blair. It was the Chenot process, wit 
a little refinement, and so arranged that a 
saving of fuel, at all events in heating the 
ore, was attained. All oxidation from the 
atmosphere, .so far as was possible, was 
avoided by the sporge, as it was drawn 
downward and received into air-tight cases 
until it was cooled, and the sponge was then 
mixed with coal tar, and under very power- 
ful hydraulic pressure was pressed into 
bricks or cylinders, and these were then 
transferred to an open hearth furnace, in 
which there wasa certain quantity of pig- 
iron in order to produce steel. It was there 
that I pointed out to Mr. Blair at the time 
that the great loss occurred. 

My friend, Mr. Maynard, has not told us 
anything about the loss that is incurred in 
treating the blooms obtained by this new 
development of the direct process. That isa 
most important matter. Now, with regard 
to the total fuel required. Pray remember 
that this ground coke which is used in the 
reducing furnace amounts to 960 pounds to 
the gross ton of iron. In other words, they 
are using in this furnace more than one-half 
the coke which is used in the blast furnaces. 
That is, instead of using about 1,808 pounds, 
they are using, as we learned the other day 
at the Edgar Thomson Works, 960 pounds; 
that is, instead of saving about 400 weight of 
coal, as is done in the Bessemer furnace, they 
use nearly one ton of coal for the reduction 
of the ore. That is, you have to use 960 
pounds of coke which has to deoxydize the 
air, and then you have something like a ton 
of coal to use in order to heat the blooms be- 
fore you are ready to heat the ore for its re 
duction. Now, independently of all that, I 
am surprised that gentlemen should talk in 
the very easy and airy way in which they do, 
of grinding the quantity of ore that you have 
to deal with in order to bring this industry 
into anything like an industry of importance. 
We are told that we must grind the ore into 
the tinest possible divisions, and they speak 
of itasif that wasa thing of easy achieve- 
ment. Conceive that you are to start and 
grind the whole of the ore in the Lake 
Superior region, which I think is something 
like 17,000,000 tons per year, into a fine dust, 
and you have an idea of what you are pro- 
posing. I admit that there may be some 
cases in which very one ores might possibly, 
to a very limited extent, be so treated, but to 
expect to raise that to a great industry, and 
to compare that with what has been done in 
the blast furnace, is, in my opinion, one of 
the most Utopian ideas that ever entered the 
mind of man. 

Mr. Snelus in like manner seemed to un- 
derrate the obstacles in the way of obtaining 
that result. At all events, the gentlemen 
whom he mentioned certainly did not in their 
experience attain it, and certainly they were 
characterized by a patience which you rarely 
find in a manufacturer. They continued the 
work until it was impossible to continue the 
operation any longer, and it disappeared like 
many other of the direct processes before it. 
I do not know that I can add anything more 
to what has been already said. i cannot say 
that the observations of Mr. Snelus or Mr. 
Maynard have made a very profound im- 
pression upon my mind. 


This was followed by Sir Nathaniel Barna- 
by on the Protection of Steel and Iron Ships 
against Foundering, and this by Mr. A. E. 
Seaton’s paper on the ‘‘ Development of the 
Marine Engine and the Progress made in 
Marine Engineering during the last Fifteen 
Years,” from which we quote as follows : 


In this paper it will be my endavor to trace 
the development of the marine engine and its 
appurtenances, and the general progress that 





has taken place in marine engineering gen- 


erally during the past fifteen years, rather 
with the object of attributing much of it to 
the successful efforts of the members of this 
Institute in their various capacities, and there- 
by to render my thanks to them for the very 
valuable service they have contributed to my 
profession, than tc tell of what has been 
achieved by the skill, ability and perseverance 
of my colleagues in shipbuilding and engi- 
neering. The engineer has been at all times 
dependent upon the ironmaster,and on more 
than one occasion his progress has been bar- 
red by the inability of the latter to overcome 
some obstacle to success in his manufacture ; 
but, on the other hand, it is equally true that 
the ironmaster has often been ahead of the 
engineer, and has been prepared long before- 
hand to supply that which would make a 
success for the marine engineer if he would 
avail himself of it. That eminent engineer 
and most fruitful of inventive geniuses, 
Trevithick, who a century ago saw _ instinct- 
ively what was possible with steam of high 
pressure, had to resort to sorry contrivances 
to try his experiments with the force he knew 
would be so useful. His boilers, made of 
copper tubes in granite tube-plates, now 
might serve as a monument to his genius, 
and as an example of the straits to which he 
was by the circumstances of his time reduced, 
rather than as a proof of his ingenuity. It is 
true that since his day the tube or tubulous 
boiler has been employed successfully to 
generate steam of high pressure, and that 
therefore the boiler in question might be 
taken as another example of his prescience. 
It is nevertheless a fact that he did not suc- 
ceed until the ironmaster of his day gave him 
iron plates, or, as we should be 5 Sai to 
call them now, very broad bars. The dilem- 
ma that arose as to the shaft of the Great 
Western was removed by the genius of Nas- 
myth, an engineer ; but the steam-hammer 
without the men to work a forge would have 
been a useless tool, and the cast-iron shaft 
would have had to take its chance ; so that I 
infer that as much skill and invention were 
shown by those men who had to manipulate 
the iron with that hammer for the first time, 
as was required to conceive, design and make 
the hammer itself. History has not, there- 
fore, been quite fair ; for, although she has 
recorded the one feat, and has justly record- 
ed her tribute of praise to the inventor of the 
tool, so far as I am aware there is neither 
name nor praise recorded of the men who 
worked it, nor of the ironmaster who erected 
it. Ido not mean to say that the circum- 
stances are not known, but there are now 
very few men who could give the informa- 
tion, and although only a comparatively 
short time has elapsed, their names are prac- 
tically forgotten. 
* * *% * * 

The period chosen for consideration in this 
paper is one that embraces the genesis of the 
modern development of the marine engine 
and boiler ; but it is, moreover, the time that 


steel, to which I attribute much of the prog- 
ress that has recently been made. Prior to 
that time iron was used almost exclusively in 
the construction of marine boilers, and very 
little steel indeed had been used in the engine. 
Boiler shells were made of Staffordshire iron 

lates, or of such o'her iron as was equal to 
it in both quality and price; the insides, such 
as the furnaces and fire-boxes, were made 
wholly or nearly so of what was familiarly 
known as ‘‘ Lowmoor quality.” The price 
of the latter was very high compared to that 
of the steel we now use, and may be taken as 
£30 per ton on the average. The Stafford- 
shire iron would at that time average about 
£9 for a boiler made of comparatively small 
plates, and £12 for a boiler made by a more 
enterprising engineer with larger plates. 
There was practically no limit to the boiler 
pressure, so far as the internal parts were con- 
cerned, but the working pressure was decid- 
edly limited, in so far as it was governed by 
the shell. There were then some few firms 
that could supply a plate one and one-eighth 
inch thick of fairly large dimensions, and in 
some very few instances plates as thick as one 
and one-quarter inch were used. Taking the 
former as the most common and also the 
most convenient thickness, it meant that a 
boiler fifteen feet diameter would pass only 
for a working pressure .of seventy-five 
pounds, or if 100 pounds pressure was re- 
quired, the limit to diameter was eleven feet 
three inches-for single-ended boilers, and 
something less for double-ended ones, Fora 
pressure of 150 pounds the diameter would 
have been only seven feet six inches. Now, 
it need not be urged that this was prohibitive 
of higher pressures, although it had such an 
effect indirectly, inasmuch as the stays, etc., 
being of iron, too, would have been either of 
monstrous size or so close together as to ren- 
der the construction impracticable. The 
weight of such boilers was also very much 
against them, and altogether it required 
more courage than then existed, and certain- 
ly less caution than then obtained, to attempt 
such strides as have been since successfully 
accomplished. I have stated that there was 
no theoretical difficulty with the insides 
of the boilers, but, as a matter of fact, 
there were some practical difficulties to 
encounter. Lowmoor iron wasespecially lia- 





ble to blister from innumerable laminations 





has elapsed since the introduction of Siemens | 


when exposed to heat, and these blisters 
caused trouble enough with the pressures and 
temperatures then ruling. What the troubles 
might have been with the thicker plates, 
higher pressures, and higher temperatures 
were not known, and, like all unknown ter- 
rors, were feared most. There were also 
means well known for stiffening the furnace 
so as to withstand higher pressures; but 
these very means were also often sources of 
mischief, and always feared, as likely to lead 
to accidents. It is true that we had the loco- 
motive boiler working at pressures far be- 
yond that of the ordinary marine boiler, but 
marine engineers were very chary of trusting 
to it, and events proved that their suspicions 
were not without foundation ; for even now 
that the locomotive boiler has been used on 
shipboard to a considerable extent, its suc- 
cess on the sea has been decidedly qualified, 
and no one will use it unless circumstances 
compel him, and then only when he can geta 
supply of fresh water. 

* * * * * * 


A steamer for passenger service only could 
have been built for the speeds now attained 
at far less cost in every sense of the word. It 
is only those who have to work out some of 
the problems set them by shipowners that ap- 
pear to know and to appreciate the tremen- 
dous cost that is paid for the ability to carry 
the few hundreds of tons of cargo possessed 
by the ‘‘ Atlantic greyhounds.” 

In 1875 there were many ships in the Brit- 
ish navy capable of doing fifteen knots 
per hour on trial trips, but very few 
that could maintain that speed at sea. 
The necessity of having ships that could 
maintain that speed existed as soon as 
the mercantile ships of Great Britain could 
accomplish it; for not only would it be re- 
quired that in time of war such ships 
should not be convoyed, but the _possi- 
bility of an enemy possessing such ships with 
which to harass the trade of the country was 
apparent. There was also the necessity of 
unarmored cruisers to possess a superior 
speed to battle ships for obvious reasons, and 
to act efficiently as sea police they must have 
a speed superior to that of any ordinary ship 
afloat. Hence the demand for better speed in 
her majesty’s navy. The competition among 
the various steamship companies running in 
connection with railway routes, and others in 
competition with railway routes, caused a de- 
mand for anincrease of speed for a different 
class of ships. In fact, in every direction 
there existed a demand fer more speed, so 
that there was every incentive to the ship- 
builder and engineer to exercise his keenest 
wit in devising new ways of accomplishing 
this desirable end. It will now be my task to 
show how this has been accomplished by the 
marineengineer, so that the public can now 
travel at higher speed, with greater safety, 
with increased comfort, and at no higher cost 
than obtained on the ocean fifteen years ago. 

I have stated that ove way of obtaining 
speed was by making ships with finer lines, 
and this had always to be done at a consider- 
able sacrifice of carrying power. Steel has, 
however, to a large extent obviated the ne- 
cessity of such a sacrifice. New methods of 
construction and new forms of material have 
also tended to this end. Ironmasters now 
supply at reasonable rates bars of Z section, 
whereby the framework of the ship is much 
lighter, and at the same time stronger, than 
the old combination of angle bars. Then, 
too, this splendid steel that you now give us 
is capable of being so flanged, and that, too, 
when cold, that there no longer exists the ne- 
cessity of riveting to the plate an angle bar, 
if it is sought to stiffen it, or to connect it to 
other work. You supply us now with such 
materials at practically no extra cost, that we 
can construct our ships with much fewer 
plates, whereby we avoid the cost, weight, 
and disadvantage of so many joints. ou 
are no doubt told from time to time that this 
new material has a serious fault—that with 
all its good qualities it is not so durable as 
the older one. This has a sufficient founda- 
tion of truth to make the opposition to it 
powerful ; but with very ordinary precaution 
and care, experience has shown that it can 
have the same endurance; and there is no 
doubt that, with a better knowledge of how 
to treat it, this objection will entirely disap- 
pear, just as the same objection to iron ships 
existed, and has now heen almost forgotten. 
The best remedy is to get rid of the mill 
scale before painting. But while admitting 
that the naval architect has done much to 
bring about a successful solution of the speed 
problem, I must maintain that the marine 
engineer has done more. His path was. not 
so obvious nor so clear before him, and new 
openings have often shown themselves in un- 
expected places. Whether the marine engi- 
neer starts with a fixed weight given him by 
the naval architect, or whether the latter ac- 
cepts such from the former, and designs tbe 
ship accordingly, is immaterial. The fact 
remains that the engineer, in order to get the 
maximum power, must get each individual 
horse-power with the minimum of weight, in 
order that the ship may be a success; and 
his problem has been how to do this without 
adopting too costly processes. 


[Further extracts from this paper will 





appear next week. 
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Frank C. Perkins, of Ithaca, N. Y., writes 
us as follows about matters ct Cornell Uni- 
versity: 

The outlook for the engineering depart- 
ments for the coming year is surely a most 
pleasing one. The entering class exceeds 





of the Colleges of Mechanical | forty dynamos and motors ef various kinds. 


These are used entirely for experimental pur- 
poses. Power for running the same is fur- 


|nished by a 75 horse-power turbine, a 30 


horse-power straight line, and a 40 horse- 
power Ide engine. 

The chemical department has been re- 
moved to its new building, a large brick 
structure 60x200 feet, four stories high, and 


| fitted with laboratory and lecture-room ac- 


commodations for one thousand students. 


Scotch Pig—Labor troubles, which are still unset- 
tled, are still affecting the prime markets, produc- 
tion being curtailed, and ee firmly held, though 
no rise has taken * he demand here has, as 
usual, been very light. 

We quote Coltness, $25.50; Dalmellington, $22; 
Eglinton, $20.50. 

Bar Iron—The improvement noted last week in 
the demand has, so far, proved permanent, but 
prices are not quotably changed. 

We quote Common, $1.85; Medium, $1.90; Refined, 
$1.95 to $2.00 for round lots on dock. 

Plates—The supply seems more abundant than | 
formerly, and prices have been shaded somewhat, | 


Pattern maker, with A1 ref’s, is open for en 


, ge- 
ment; steady, reliable. 


Pattern Maker, Am. Macu. 


Wanted at Once—Six. good general machinists; 
apply in person if possible. Taunton Locomotive 
fg. Co., Taunton, Mass. 


Wanted—Three first-class erecting men who have 
had experience on high-speed automatic cut-off 
engines. Phoenix Iron Works Co., Meadville, Pa. 





Wanted—Six practical experienced iron mould- 
ers. For further information address Haxtun 
Steam Heater Co., Kewanee, Ill. 










































that of any previous year by ten per cent. 
The total number of students in these de- 
partments nearly reaches five hundred. The 
inadequate capacity of the shops for accom- 
modating the large and steadily increasing 
number of students has finally led to a com- 
plete reorganization of that department, and 
the construction of new workshops. 


> ‘ | Michigan. 
The ot machine and ae ae nag | The blast from a large Buffalo blower has 
now each occupy & room OUx eet, the’ been introduced into the boiler-room for in- 


on. shop being directly over the machine | creasing the draught, and consequently the 


Separated from the machine shop by a glass | capacity of the boilers. The capacity of the 


ae ; ; set of boilers is now about 400 horse-power, 
partition is the new engine testing laboratory | ang it is proposed by this system of Toned 
and the electric lighting station of the uni-| draught to considerably increase it. These 


versity. Here are placed six modern high~! poijers furnish steam for heating the build- 
speed engines having a combined _horse-| ings and for the engines. 


power of 250. Westinghouse and Edison 
dynamos supply the incandescent light for | 
the buildings, while the campus is lighted | 
by Thomson-Houston, United States and | 
Westinghouse alternating arc machines. 

The blacksmith shop and foundry occupy | 
a separate building 50x150 feet. In the 
former shop are set up 24 Buffalo forges and 
a Bradley cushioned hammer, while the 
latter affords floor space for working 30 men 
at a time, or about 100 per day. 

The new dynamo-room of the electrical 
engineering department adjoins the work- 


This leaves Franklin Hall entirely to the 
physicists and electrical engineers, largely 
increasing the facilities of these departments. 

The mechanical laboratories have been 
considerably enlarged, and are now in charge 
of Prof. Carpenter, formerly professor of 
mechanical engineering at the University of 








Machinists’ Supplies and Iron. 





New York, October 18, 1890. 

Iron—American Pig—Standard brands continue 
to be pretty closely absorbed, though some of the 
less known brands are at times freely offered. No 
new developments have appeared during the week, 
the general condition of the market continuing 
about the same. 

We quote No. 1 Foundry, standard Northern 
brands, $17 to $18; No. 2, $16 to $16.50; Southern 
brands No. 1 Foundry, $16 to $17; No. 2, $15.75 to 





though quotations remain the same. 


We quote Common Tank, $2.25 to $2.30; Re- 
fined, $2.35 to $2.45; Shell, $2.85 to $2.45; Flange, 
$3.40 to $3.45; Extra Flange, $3.60 to $3.75. 

Lead—The demand has fallen off somewhat, and 
concessions are made in buyers’ favor in some 
cases. Car lots. for prompt delivery have been 
held at 6.10c. to 6c. 

Spelter--The market has ruled quiet, but firm, 
the offerings being light. The product is, to a con- 
siderable extent, contracted for ahead. 

We quote ordinary brands of Western at 5.90c. to 
6.00c; choice, 6.00c. to 6.10c: refired, 6.75c. to 7c.; 
Silesian, 73¢c. to 7léc. 

Tin—There has been a sharp deciine in London, 
and the market here has been more or less demoral- 
ized. Prices are at about 20c. to 21Ke. 

Antimony—The market has ruled quiet. 

We quote Hallett’s at 19c. to 1914c.; L. X., 2034c.; 
Cookson’s, 2114c. to 21¥c. 

Copper—The demand for Lake has been moder- 
ate, and the market is without notable new feat- 
ures. Lake is held at 17c.; common casting brands, 
1434c.: Arizona, 1514c. to 153¢c. 

Lard Oil—The sales of all grades have been mod- 
erate, but prices for prime are maintained at 50iéc. 


WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week’s issue. 
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Wanted—Mechanical draftsman, steady employ- 
ment. Atlas Iron & Brass Works, Kaukauna, Wis. 


Foreman wanted for machine shop, to handle 
| about 75 machinists to ,advantage. Address B 2, 
| AMERICAN MACHINIST. 


Wanted—Mechanical draftsman and designer, 
one familiar with steam engines of the single-valve 
| automatic type with shaft governor. Only a live 
| and exp’d man need apply. J. M., Am. Maca. 


Wanted—Practical machinist, with some money, 
to take an interest in and charge of established pay- 
ing shops. Address, with reference, L. M. New- 
bury, Sparta, Wis. 


Wanted—Position as superintendent or assistant 
superintendent, by a man thoroughly exp’d on 
heavy marine and stationary engines, rolling-mill 
and blast furnace work, etc. Estimate, Am. Macu. 


Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad- 
dress Morgan Engineering Company, Alliance, O. 


A young man, thoroughly understanding the care 
of woodworking machinery, desires position to take 
charge of same where only good work is wanted; 
state wages. Ability, AMERICAN MACHINIST. 


Wanted—A prac. and exp’d man for foreman in a 
foundry working 10 or 12 molders; work, architect- 
ural work and gen. jobbing, connected with a gen. 
jobbing mach. shop. General Jobber, Am. Macu. 


Wanted—Draftsman and designer; a first-class 
man acquainted with our class of work; also a 
second man as assistant, a technical graduate with 
two or three years’ experience. Address Fitchburg 
Machine Works, Fitchburg, Mass. 








shops. Here are set up between thirty and | $16. 


BRADLEY /Forces 


BEST HAMMERS IN THE WORLD RUN BY BELT 
OVER Three Styles, 15 Ib. to 500 Ib. Heads. 


Our FORCES heat irons fast enough to keep Hammers 
and Men fully employed. Send for Catalogue and Prices. 
IN USE. |. 


BRADLEY & CO., SYRACUSE, N. Y. | 
STEAM BOILER EXPLOSIONS 


WARREN ST. NEW YORK. 96498 SUDBURY ST. BOSTON. 
CROWELL'S PORITIVE PRESSURE SLOWER, 
IN THEORY AND PRACTICE. FOR 
BY PROF. R. H. THURSTON. 
42ino, Cloth, $1.50. 


Blast and Smelting Furnaces, Forges, Gupolas orany Pneu 
matic Service where a positive pressure or Vacuum is desired. 
INO. WILEKY & SONS, 
63 E. 10TH STREET, NEW YORK. 








Any pressure from 1 to_10 Ibs. can be obtained, and main- 


tained. Slow running. Minimum of power required. 


MANUFACTURED BY 


HONESDALE IRON WORKS, 
HONESDALE, PA. 








Portable Key-way Cut. 
ters and Portable Pla- 
ners a specialty, rang 
ing in size and cutting 
capacity from the 
smallest work to key 
ways 5 ft. long and 6 
ins. wide. Over 150 
machines in use in the 
leading shops of this 
and other countries. 
For further informa- 
tion address 


Morton Mfg. Co., 
Romeo, Mich. 


SEND SAMPLE, 


We make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & FrontSts,, Brooklyn. Office, No, 258 Broadway, N. Y. 
16” LATHER. 


The Morton Lightning Key-Way Cutters, 











ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


BW. JOHNS MANUFACTURING 60,, 


87 Maiden Lane, NEW YORK. 








UNIVERSAL RADIAL’ 
~ RADIAL DRILLING MACHINES 


=>: THREE DESIGNS. SIX SIZES 


BEAMAN & SMITH, 
PROVIDENCE, R. |. 


| 
iv 
aD 


—e 


i] at MBODY ALL DESIRABLE FEATURES 


PRICES $450 °°& UPWARD 


ny 
“7 SSUNIVERSAL RADIAL 


CINCINNATI. OC. 


GEO. F. BLAKE MANF’G CO. 


Bese EveERv VARIETY 
OF OF 








DRILL CO 
S.A. 
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95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK, BOSTON. 
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STEAM 


DEANE STEAM PUMP CO., 


THE DEANE 


OF HOLYOKE 


PUMPS 


HOLYOKE, MASS. 





Is warranted to do as much work 


CRESCENT 


64 & 66 SO. CLINTON ST., 
Chicago, lis. 


136 FIRST AVENUE, 
Pittsburgh, Pa. 


CRESCENT SELF-HARDENED STEEL 


as any foreign steel, and costs less. 


STEEL CO., 


480 PEARL STREET, 
New York, N.Y. 





Saws. Machinists’ 





Improved Screw Cutting 
Foot and Power 
Drill Presses, Shapers 


Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & 00., 106 Fulton St., New York, Gen’l Agents, 


LATHES 


Band, Circular and Scroll 








TOBIN 


fensile Strength upwards of 79,000 {/bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Rods for pumps pond bolts. Yacht shafting. Rolled sheets and plates 


BR R O ies E for pump gs and condenser tube sheets, &c. Sp: wire. 
Z ANSONIA BRASS & COPPER CO., 
Sole Manufacturers, 
Send for Circular. CHICAGO. NEW YORE. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


S10 Walnut St., Philadelphia. 


t@ Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir. 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any onein any 
part of the world who will furnish bis address. 


ANYTHING 


in the line of Brass Goods to order or by contract 


BRASS 


and Composition Castings of any weight or mixture 
esired. 
ww. S. WILLIAMSON, 


36 TO 40 PENN ST., BROOKLYN, N. Y. 





HARLES MiRRAY=>* 


5S ANN’ST. * NEw York: 


W. C. YOUNG & CO..Micsitt* 


Engine Lathes, Hand Lathes, 





FOOT POWER LATHES, SLIDE RESTS, ETC. 





SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 














BETTS MACHINE CO. 


| 
Wilmington, Del. 
MAKERS OF 


HEAVY MACHINE TOOLS 


FROM 


New Designs and Patterns. | 
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Wanted—An experienced machinist, 35 to 40 years | Wanted—A situation as superintendent of a boiler 
of age, to take charge as superintendent of a shop | shop, by: a practical and energetic man under 40, 
employing 250 hands, and established in the manu- | who understands all kinds of boiler work; capable 
facture of machinists’ fine tools. A competent | of taking entire charge of large shop, and willin 
man could address Tool Co., P. O. Box 1188, Bos- | to have compensation based on results; good ref- 
ton, Mass. |erences. Address Advance, AMERICAN MACHINIST. 


Wanted—Position as superintendent by machin- | Superintendent—A member of the A. 8. M. E. now 
ist and tool maker; 20 years’ exp.; accustomed to | iM charge of an iron works employing 500 hands, 
handle men; will be prepared to take position at end | desires to make a change before the end of the 
of present year; state number of hands in employ, | Present year. Specialty, fine interchangeable ma- 
the class of work, what will be expected of, and | Chine and tool work, together with good designs 
salary to the right man. Box 92, Am. Macuinist. | 20d systematic shop management and accounts. 

| Address Box 80, AMERICAN MACHINIST. 

Mechanical engineer, who received his education | 
in one of the best German institutions, and who has | 


large experience in Europe as well as in this coun-| + MISCELLANEOUS WANTS -F- 


try. especially on printing presses, is open for em- | 

ployment. Would prefer to take charge of draft- | pte iy sags ie inserted under this head at 
ing-room, or act as superintendent of small shop. | 35 cents per line, each insertion. 

Can eventually be useful by photographing ms- Cheap 2d-hd lathes & planers. S M York, Clev’d,O. 


eninery, etc. For further particulars, address Box 
Koopman’s Scales for quick measurements. 














Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Turned and Bigpy Polished Iron and Steel Shaft- 
ing a specialty. erwin McKaig, Cumberland, Md 

For Sale—One gear molding machine (new). 
Stilwell & Bierce Mfg. Co., Dayton, Ohio. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

For Sale—Cheap, one 14-inch Schlenker Bolt Cut- 
ter. Address Capitol Mfg. Co., Chicago, Il. 

Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, ‘‘Hints and Suggestions for 
Steam Users.” Lord & Co., P. O. Box 1262, Phila., Pa. 


Wanted— Medium-sized special machine or tool to 
manufacture under royalty, by machine works, 
Philadelphia. Address Box 88, Am. MAcHINIST. 


| Well located foundry and general repair shops 


for sale cheap, owing to death of proprietor. Ad- 
dress Helen Woodworth, Admin., Nunda, N. Y. 
For Sale—Old-established foundry and machine 

shop doing good paying business, booming town, 
| East Tennessee, for $6,000. Address Box 93, AMER- 
| IcAN MACHINIST. 


For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per year. Address J.C., care of 
AMERICAN MACHINIST. 


| Wanted—To buy second-hand lathes, planers and 

shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 


Wanted—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 








NICHOLSON FILE COMPANY, 


PROVIDENCE, RK. IL. 


ee 10 AT 


LES AND RASPS 


FOR EVERY VARIETY OF WORK. 


7 BERLIN IRON BRIDGE C0, 
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The above cut is taken direct from a photograph of an iron roof built by us for the Providence Gas 
Co., at Providence, R. I, and shows the iron trusses, iron purlins, corrugated iron covering, 
and also the ventilator on the ridge of the building. There is not a particle of 
wood work about this roof in any way, shape or manner to take fire, 
and theretore the building may be called absolutely fire- 
proof. This style of construction commends 
itself more especially to Gas Companies. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
A.J. WILKINSON & 66. 


Box 3600. 


BOSTON, MASS. 
SEND FOR CIRCULAR. 





AVQUUUGOUOEUHOERUOEOOALUOOOAOROVU ERA GAAU ENO AQUVUVUAAQUUUULLUOAUANUUOEOUUOELUPERLAEUUOOOOUOOA EOE SgLUp HAGUE AEREETALAO UU SEEE Lag 
TTT AE * Il HUITOGULUCHEADVOYUUORTD CHOU A EF Meg UCR NOT AEE l ir" Hit Hit %) 





Amateur’s Size. 
Taking anything from 
# to 1 inch inclusive. 
RICO sce careiss coats weOLOD 
Patented Dec. 25, 1877. 


SPECIAL MANDRELS FOR SP 





LECOUNT’S NEW EXPANDING MANDREL. 


Machinists Size. 


B No. PRICE. 
Diicvee dies 05005 sa Oey. ie Gn 
ss ctegecvess vous ae adam © | 
+ Beers t Sistas 14%“ 2 “ 18 
4(with screws)2 “3 “ 982 
5 “oe 7) 3 oe 4 “ 44 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 


ECIAL JOBS MADE TO ORDER. 





WILLIAM JESSO 


Eon0PS STEE 





MANUFACTORY, 


P & SONS, L’D.|°™ 


For T00LS, DRILLS, 
DIES, a, 


All Kinds in Stock. 
Gold Medal, Paris, 1889, 


Chief American Office, 
JOHN ST.,NEW YORK 


EFFIELD 


ENCLAND. - | 91 





THE FOX PATENT UNIVERSALTRIMMER. 















ORIGINAL ae er ee ees 
Saves Time, Sa em eatin Saves Money. 
ae, ree oe 
Three Sizes, OR Nye IL From New 


and 
SSN 
Four Styles, SN 


No Pattern Room Complete without Them. Send for Circular. 
Beware of Imitations, we will prosecute all Infringements. 


THE FOX MACHINE (CO., 325 North Front St., Grand Rapids, Mich, 


Patterns, 


STEVENS PATENT 


SPRING KEY HOLE CALIPERS 
Ideal, No. 68. Price, by mail. 
pee: $1.15 | 4 inch........... 50 
, Same size screws _are used on both the Ideal 
~. and Leader grade, We can furnish with either 

* the Ideal Patent or the Solid Nut. 
\ Ideal and Leader Spring Dividers and Cali- 
A pers, Ideal Surface Gauges, 
‘ine dl Lhe pot : Sino alt 
erg ustrated catalogue Free to all. 
J. STEVENS ARMS & TOOL 
P.O. Box 231. Chicopee Falls, Mass. 






Depth Gauges, and 


i ALLE 


Co., 





CHALLENGE 
UNIVERSAL GRINDING 
MACHINE. 


Adapted for External 
and Internal Cylindrical 
Grinding, straight or 
taper, also for Grinding 
Tools, Reamers, Milling 
Cutters, ete. 

MADE BY 


APPLETON 
MFG. CO. 


a= 30th & Thompson 
Streets. 
PHILADELPHIA, PA, 


FITCHBURG 
Machine Works, 


Manufacturers of 


METAL-WORKING 
MACHINES. 


Office and Works, 


13 to 21 Main Street, 
FITCHBURG, 
MASS. 
SEND FOR CATALOGURA (E.,) 

























LESS DOLD IODA: 


BUFFALO [| 0 


SEI IS 


LAIOSALS DED LLP AZ SS 
ZS 


RGES. 


SL OT CCC CEE EEE 


BUFFALO FORGE CoO., BUFFALO, N. Y. 





/ HURLBUT’S 
Patent Cut- 
7 — ting-off 
-——= and Cen- 
tering Machine. 


4 Sizes ie Ae 4", ae 6”, 













E Send = : MADE BY 
— send for = 
= Circular. ; Hurlbut & Rogers, 


South Sudbury, Mass, 


U. §. PATENT FOR SALE. 
SECTIONAL s:inecments. "The" most per. 
ect, economical and easiest 
4 managed Heater in the world. 
Is less complicated and can 
BOILER. 


be manufactured cheaper than 
any other boiler now on the 

MILLER 
Box 1148. 





market. Fully covered. Will 
sell cheap. For further par- 
ticulars address 


BROS. & TOMS, 


MONTREAL, QUE., CANADA. 


FO a 8 Al —American and 
sis British Patents 
of Key Centering Tool for settin 
the Woodruff Key Cutter. The too 
can also be used on_all cutters hav- 
ing flat sides. The Woodruff Key is 
§ being used by leading machine tool 
builders in this country, and it is es- 
timated that twenty million Keys 
ed year will be required to supply 
he U.S. Address 


Freberic A. SEAVER, 
44 Grand St., Hartford, Conn, 



















Improved Universal Trimmers. 
Draw STROKE 


For Pattern Makers 
und Wood- 
workers, 


Hing Lal Manufactured by 
DS MACHINERY CO., 
Grand Rapids, Mich. 





~ GRAND RAPI 
100-140 No. Front St., 








IF YOU WANT A STRONG, ECONUMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 


For STEADY EVERY Day AND ALL-NIGHT SERVICE AND AT A 
LOW PRICE, WRITE TO 


COOKE & CO., 22 Cortlandt St, New York. 


Twelve Hundred Engines in use. 
Please mention this paper. 








FOR SALE CHEAP. 


ROCHESTER MANPF’G C0., 
254 Mill St., Rochester, N. Y. 


TOOLS x0 PATTERNS 








THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BarKeR Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 

252 Broadway, New York. 
151 Strand, London, Eng. 

American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents 
through our London House. A good invention is worth 
as much in Great Britain as in_the U. 8. Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi- 
ness. Send for Circular. 














WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WokrtTHINGTON 
S88 LIBERTY STREET 
NEW YoRK 
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Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Quecn Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL C0. 


7 S FOR TAPS, DIES, PUNCHES, CHISELS, 
_Y Pe S DRILLS, LATHE TOOLS, &. 


ESTABLISHED 1859. 


* 
HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO 


| WAIGRTS FRICTION” SHAPER 


Power is transmitted 
by a hardened Steel 
Worm engaging in a 
bronze wheel. Adjust- 
able table for taper 
work. Feed adjustable 
while running. Illus- 
3 trated in AMERICAN 
MACHINIST, May 22d, 
1890. Send for Circular. 


1.2, Wright & Son, 


Mfrs., 
392 SMITH STREET, BROOKLYN, WN. Y 


GUIDE 
PULLEYS 


FOR 
LIGHT 
BELTS. 















Can be seen at American 
Institute Exhibition. 





Send for | 7 
! 
ar | 


Circular 
to 
T. SHRIVER & CO.,, 
833 EK. 56th Street, NEW YORK CITY. 











SEND FOR CATALOCUE, 


ORCESTER MACHINE SCREW CO. 





" 







‘Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








Machinists’ fine Tools 


SLIM mOMEee ise) WIRE CUTTER. 


Cuts 0-*4 in. Price $5.00 


R. M. CLOUGH, 
Meriden, Conn. 


Avommv $2 pra Poowo. 


oe FOR |: W CATALOGUE 














PARK aa 


aA PARK MFG. CO., 








° Poland 

¥ THE PITTSBURGH REDUCTION COMPANY, 
e Street, 95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
Boston offer commercially pure aluminum at the 

ou P . 
; following rates at Pittsburgh, Pa.: 

WATER Mass. Lots of 1,000 lbs. and over....... $2.00 ® fb 

THe most reliable under varying steam pressure of any Lots of 500 lbs. and over..... - 2.25 8 

injector known. Will work from 15 pounds to 180 pounds Lots of 1001bs. and over....... 2.50 # 


without any adjustment. Theonly Automatic Saleonae 
that will thoroug ~ dri -° its — when shut o thus pre- 
venting freez hine Guarantee 


INJECTORS AND JET APPARATUS. 
mle RU jase): \ea 


4° MILLING MACHINES 


EXGLUSIVE SPECIALTY | 


THE GNCINNAT MILLING NAGH ® 
. Ox 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, tubes or castings, 
given upon application. 














THE ‘*‘FOWLER’’ SPEED INDICATOR. 
Counts to 5000. Price, $2.00. 
= CHANDLER & FARQUHAR, 
177 Washington St., Boston. 
Send for Catalogue. 


| 















KEYSTONE 
HANDLE. 


rmanent ano 


0 D - abie method ot 


attaching Hammers and all Edge Tools i 
} Handles. Address, 


E. H. BROOKS, LEBANON, PA 
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LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 

DBIPPING AND SPATTERING. 


The most irre gular speed made perfectly uniform and reg 


ular, A change of over 30 per cent. can be obtained, while 
4 POSITIVE FORCE FEED withthe | @#chine is in m« Stic on, Essential in all factories and mills 
most PERFECT REGULATION and | ™" i for Griving dynamos. Makes power from water wheels 
GREATEST CONVENIENCE in opera- low speed engines and electric motors absolutely regular and 
tion yet \ttained in iny device for the ena ve 
lubrication of machinery. Works 


Apply for information to 


T. M. FOOTE REGULATOR C9., 


271 Franklin St., Boston, Mass, 


jually wellin every px sible position, 


a be wanna vil ricating (\0., 


41 Coal Exchange, Scranton, Pa, 








HALL DUPLEX STEAM PUMF'S. 


Send for 1890 Catalogue. 


HALL STEAM PUMP CO., 


Works: PITTSBURCH. 
CHICAGO. ST. LOUIS. 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 








Boiler and 
Pump Combined. 

















5 
Maslin s Patent Steam Pump. 
Pat. Feb. 12, & Dec, 3, 

Cheapest and Best Automatic Sed Vacuum 
Pum Handling DIRTY and GRITTY 
L 1QUIDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contrac tors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes, Write or call 
for Circulars, JoHNn Masuin & Son, Sor Ei 


Manur’rs, 165-167 Ist St., Jersey City, NJ. 


OMPLETE STEAM PuMP © 
10 SIZES FROMS7 T° $75 | 
oRWATER mare AES, 
FIRE PUMPS «« 


KR WRITE FOR 
= we AND = 









en 
| Vnluzehatet< 


me Mixers : 











AttomaticBolt-Threadting& N NutTapping Machine 
Made in all Sizes to Cut from 1-4” to 6 
The simplest and most durable machine in oon 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
| aut Write for descriptive circular and price 


— Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S.A. 














PUNCHING > SHEARING MACHINERY 
BOILER MAKERS ROLLS. > 


Wie Oy ps ), f- * pe 
: E W VOTY ) UFACTURIN G ©. ; 
JaNeSviNle Wifen in: | = 


ry 


ti HOPES Live-Steam Feed-Water Puriier, 


Guaranteed to Prevent Scale in Boilers. 


























Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


Ww. BSERKEFELD’S FOSSIL MEAL COMPOSITION. , 


The Only Genuine Fossil Meal. apodeme, 














The best non-conducting material known for 
Steam Pipes and Boilers. Can be easily 
removed and repeatedly reapplied. 


ITS PLASTIC NATURE INSURES AN ABSO- 4 
(ively Pout ony. 
Requires ‘ty p AL nl than any other 
covering, and is therefore the CHEAPEST. 


FOSSIL MEAL CO , 2 Cedar Street, N.Y. 
a IESE, Proprietor. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S .PATENTS. 












All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS 












: 4 yy 
Lho phorbwn . 






















CATALOGUE TOOLS & SUPPLIES . 


i at 


Je ga EW 

“MACHINE Bw. 

GO DOBOWOW & WAGE MARA 
Cut Theoretically Correct. 

For particulars and estimates e to 


ATTRACTIVE 


MANUFACTURING SITES 


IN SOUTHERN ILLINOIS. 


Coal, 6 to 9 feet veins, underlies the entire sec- 
tion. Close to iron fields of Missouri and Tennes- 
see, 
and Ohio rivers and their tributaries. 
all purposes. Finest hard and soft woods in un- 
limited quantities. Shipping facilities over 18 rail- 
road lines to all great trade centers and distribut- 
ing points. For particulars address 

SO. ILL. IMMIGRATION ASS’N., 





STOFIT 













63 SUDBURY ST. 


1s 
N 
. 
NN 
q 








Cheap water transportation by Mississipp, 
Water for 











F. A. Trousdale, Sec’y, Met lis, Hl. 

HUGO BILGRAM, or W. H. flat, aed. Wee’, Manatee i. 
MACHINIST, 
Successor to 


BREHMER BROS., 
440 N, t2thSt., Philadelphia, Pa. 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 








SAWYERS SAY OF SAWS FILED ON ROGERS’ 
SAW FILER AND GUMMER, THAT OF ALL THE 





S THEY EVER 


666-66 


Drop a postal card in the slot and get a Catalogue. 


SAMUEL C.ROCERS & CO., 
BUFFALO, N. Y. 


THEY NEVER 















American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


ms Makers of [mplements for 
* Cm Standard Measurements 





ROOTS’ NEW ACME | HAND BLOWERS 


Durable, 











Slow speeded, Force-blast. 
Compact and Cheap. 
Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. 8. TOWNSEND, Gen. Agt.. 22 CORTLANDT ST., 
COOKE & 00, Selling Agts.f NEW YORK. 


In Writing, Please Mention This Paper. 








Flat Bar Gauge 


JAS. A, TAYLOR & CO. 


Use, 











Crescent Gauge. 
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; WHEN IN 


A Boiler for *y oer oro ae, NAY Location 


ADDRESS 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


NEW YORK, N. Y. 


CHICAGO, ILL. 
41 Dey Street. 


6 So. Canal Street. 


WANT OF 


ATLANTA, GA. MINNEAPOLIS, MINN, 


9 No. Pryor Street. 421 Guaranty Bldg. 





This i of Feed Water Heater is the Best 


AND THE 


LOWE 


is the simplest 


HEATER 


on the System. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 
HEAT AND PURIFY 
THE WATER 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


. Wear the Longest. 


Send for description and 
Histories of Boilers and Feed 
Water Heaters to 


Bridgeport Boiler Works 
Bridgeport, Conn. 
POND ENCINEERINC CO., ACENTS, 
ST. LOUIS, CHICAGO, EANSAS CITY, OMAHA, 





Hydraulic Machinery, 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 

_ JACKS, 

) VALVES, 

FITTINGS, 
Etc., Etc. 





Hydraulic Vertical 
Chuck Valve, 


204,206,208 & 210 £. 430 St, N.Y 
































pRIN 


<S 


Mo, 






Lot's), 





PATENT | OILE 


For Stationary, Mar’ 





1888 CATALOCUE 


Government Regulation 


A: [POP SAFETY VALVES, 
'd. E. LONERGAN & C0. 


211 Race Stree 


CYLINDER SICHT 
FEED CUPS. 


Ro, 


ine and Locomotive Boilers. 


BRASS FOUNDERS AND @7/ 
FINISHERS, 


t. Philadelphia, Pa. 
FREE ON APPLICATION. 








8,700 Copies of | ““PRAY’S BOOK,” 
20 YEARS WITH INDICATOR 


Sold to September 3d, 1890. Vols.1 and 2in one vol., $2 


50 
JOHN WILEY & SONS, 53 E. 10th St., N.Y. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


y.wrnr & co., TWIST DRILL GAUGE. 


Rapid Work. 








Fine Machinists’ Tools. —E. Boston, Mass. —Send for Circular, 


Westeatt hal, Formerly Oneida Steam 


Manufacturers 


Engin Foundry Co, Qgnida HY, UaS nt 


of all kinds of 


A TH Hand DRILL 


CHUCKS, : 
Send for Illustrated Catalogue, A se 





ich. 


_Un nder bad. steottUs Patent, _ 


Jttle Giant Improved. 

er. Holding Drills. 
0to M4 inch, 
0 to 16 ae 
0 to §¢ 
Otol 

Oto 1in.,ex. strong. 
Oto 1% ine ¢h. 


9 
oe 


Ut tue oan 4 
\MAFROVED Y 





0 to 





O’BRIEN’S PATENT 


BOILER HEAD FLANGING MACHINE. 


“THE HORTON LATHE CHUCK” 


has sustained the tests and been the STANCARD for FORT 
YEARS. re 





Perfect Heads, with or without Dies. 
ole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 


No H 











Over THREE HUNDRED siz 
kept ins 
THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN., U.S. A. 
SEND FOR ILLUSTRATED PRICK LIST, 





i styles of Chucks, made and 





Two JAW CHUCKS 


Se a. a Bie BOX BODY | 
x 7°:9:°12-e 15 INCH 
9. \ ROUND BODY 
st » 49-6 7-& 9° INCH 
WITH VARIOUS STYLES 
OF JAWS: “2. 


DEALERS. “2 IC 


a J 


SOLD BY ALL 


ab nis yse 


| fore Brrr “hess ene 
sere 
Denuracture By 
r Se N CHUCK Co. 
SM HART rons, Gm 


® 








THE: ee Ce UCK” 


NEW REVERSIBLE JAWS, SEND FOR CATALOGUE, 





TI KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the largest 
electrical and instrument factories in the U.S. It 
is warranted durable and true. Ask for it at your 
dealer's. 


THED.E. WHITON MACHINE CO. 


No. 5 Oak St., New London, Conn. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 





THOS. . DALLETT 


1305 Buttonwood St., 


Manufacturers of 


ELECTRIC MOTORS 


y ed 





Presses and other Machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 





a 


Philadelphia. 


Portable Drills, Hand Drills, 
Shell Drills, Light Drill Presses. 


Spec 


Machine Tools, Cranes, Elevators, Pumps, 


& 60, 


Boiler 


ially adapt- 
for driving 


For instal- 
gjJation of 








Stee! Balls from 3 inch to 23% 









ia 


~ 


G£0.F S/MONDS: asad 2 
CHAUNCEY SMITH. ; 
ELOWARD SAWYER, TREASURER: 

JOHN JS. GRANT, SUPERINTENDENT: 


VICE PRES'T, 


SEND FOR CATALOGUE. 


inch for Anti-Friction Bearings a Specialty. 





TLE 


Ty eae 





ayy 
PAREN AdakLy, 
Mit 


HT 


AG 
in 





THN 


nici 


iuiiil 


woe 
G 


THU 








age Ns 


by the JIMOND} patent process. 


LTCHBORG MASS OSA 








GRAPHITE 
Plumbago 
BLACK LEAD 


Ground and prepared in quantities from 14 
lb. toashipload. Lubricating Gr aphite a spe- 
cialty. If youare atall interested in Graphite 
it will pay you to correspond with us, as dif- 
ferent kinds are required for different pur- 
poses. All letters promptly answered. 


Jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 























al 


aes F. KELLEY & SON, 
91 Liberty Street, 
NEW YORK. 


It is a fact established 
beyond all dispute that 
the most economical of 
all methods of supply- 
ing steam boilers with 
feed water is by the use 
of a pump driven by a 
belt. The Economic 
Pump is geared five to 
one. Itiscompact and 
= systematic in design, 
and all parts are ar- 
ranged for durability. 


The Leonomie Boiler & Tank Feed-Pums 












VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





McFADDEN CoO., 


735 MARKET ST., PHILADELPHIA, 





BEAUDRY’S 
NEW POWER 
HAMMER. 


Send o wr Descriptive 
ircular, 


BEAUDRY & C0. 


Sole Manufacturers, 
Also Manufacturers of 
Hard Coal 

Heating 
Forges. 
Room 4, Mason B'dg. 
BOSTON, MASS. 








yo KILBY 8T., 











POWER PRESSES AND DROP HAMMERS 


FOR ALL KINDS OF SHEET AND BAR METAL, 
DESIGNED AND BUILT BY 


THE STILES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 


203-207 CENTRE ST., N. Y. 





SPECIAL MACHINERY, DIES, TOOLS, ETC., ETC., MADE TO ORDER, 
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HILL, CLARKE & CO. 


156 Oliver Street, Boston, 


Engine Lathes 
Metal Planers 
Upright Drills, 





Shapers, 
Milling 
= 
Machines 
Screw Machines 
Gear Cutting 
Machines, 
Boring Mills 





Chucki ing Lathes. 





Mass. 


Pattern Makers’ 
Lathes, 
Pattern Makers’ 
Saw Tables, 
Jig Saws, 
Buzz Planers. 
Steam Hammers, 
Helve Hammers, 
Bolt Cutters, 

Bolt Headers, 





Nut Tappers, 





Machinery and Machine Supplies, 


For MACHINE, PATTERN AND BLACKSMITH SHOPS, 








tag ahd ¢ (ai sn, mee 
> %S Hc aes 
. %& iG | KEU NEW YORK. RCo, 


4 FACTORY, HOBOKEN, NJ. if 


Manufacturers of 








mc \ Drawing Maierials, Etc., 
oe i rior Swiss _— ving Ins’ in 
— . Extra and Best Quality, 
G err ian Drawing 7 truments, 
Sacitiain | Duplex, Univers al. Anvil Drawing, ‘He ‘lios, Blue Process 


Papers, Scale 


s, Triangies T'Squares, Dr 3 
ot oad go q awing oan is, Stan dard 


ctic on Pape ers. 


Saidlogue: to soctuedional people on application. 


SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


WILMINCTON, DEL., U.S. A. 











THE MOORE 


‘| |& WHITE C0., 


Philadelphia, Pa. 


i Friction 


Clutch 
Pulleys, 
Cut-off 
Couplings, 
&e. 












JcortinateicrtowD svracusen.y 3 


a 
ae thtititi ts 





ith ee 








MACHINIST’S SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 








—THE— 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 


One man can cut five hundred (one end) in a day. In use in the 


leading R ailroad Sho ot * the country. Combination Cutter 
for removing 2 in 12 in. and 3 in. flues, $50. Sent 
} On approval to ’ Railroad C o's. Liberai Discounts to the Trade 





VANCE TUBE CUTTER CO., Geneva, N. Y. 





___GAS BLAST FURNACES. 





H,No. 80 NASSAU STREET 





American Gas Furnace Co., 


Designers and Manufacturers 











Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


NEW YORK. 





FINE TAPS, 


DIES, 


REAMERS, ETC. 








LIGHTNING AND CGREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, 


MASS. 





FRICTION 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 





North Adams, Mass. 








A new wteeute rshaft self-oiling for six months with 
self-oiling loose pulleys, new and perfect friction 
clutch. Please send for circulars. 


,,| THE STATES MACHINE CO. 


R. R. Place & Commerce St., Newark, N. J, 





IRON PLANERS 


From 16” to 36” wide by 
any length 


HG. PEASE & (0, 


Worcester, Mass 










ARTHUR R. KING, manurscturer 
Steel Derew Funches, Tube Expanders, Packer Ratehet Drill, Tube Cutters, 


WRITE FOR PRICE LIST. 
lith & I2th STREETS, JERSEY CITY, N. J. 


TUBE BRUSHES, 


ETC. 








RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 93 articles 
faving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S., Canada or Mexico, Se 966, 
or single copies, 5 cts. each, postpai } 





Order now before our stock 
of papers is exhausted. 


ADDRESS: 


American Machinist, 
96 FULTON ST., 
NEW YORK. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.8., Canada or Mexico, for i 30 
or single copies, 5 cts. each, postpaid. 














EASTERN HOUSE, 


4 CORTLANDT STREET, NEW YORK. 


NEW ENGLAND AGENTS, 


THE C, & F. MACHINE TOOL CO., Boston, Mass. 





iY. 


IMPROVED 





Is"”x 6’. 


CABINET TURRET LATHE / 


Tool Room Lathes and 
\~ Machine Shop Equipments _ ‘ 
a Specialty. 























ta Taper Attachment. 
t= Automatic Feed. 
t= Compound Turret, 


WITH SWIVEL AND SET-OVER, 


t= Quality Guaranteed. 


t2™° Workmanship on this 
Lathe equal to any 
in America, 


@ We manufacture a full line of 


MONITOR LATHES 


WITH PLAIN AND AUTOMATIC TURRETS 


SQUARE, 
ARBOR, 
FOX and 
SPEED LATHES. 


LARGE VARIETY OF 
Turret, Chucking and Boring Lathes. 
Chucks, Slide Rests, &e. 








THE LODGE & DAVIS MACHINE TOOL CO, ssan 


WORKS, CINCINNATI, OHIO. 


WESTERN HOUSE, 


§. CANAL STREET, CHICAGO. 


SOLE AGENTS FOR GREAT BRITAIN, 


HERBERT & HUBBARD, Coventry, England, 
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MORSE TWIST DRILL AND MAC 


Manufacturers of 


Morse Patent *traight-Lip 


HINE COMPANY, New Bedford, Mass. 


Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING 


G MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F, E. REED, 
Worcester, Mass. 





NGINE Lathes, Hand Lathes, Foot Lathes, Upright pate 
and Milling Machines. Agents, MANNING, “MAX WE oLL 
MOORE, 111 LIBERTY STREET, NEW YORK. 


FLATHER ENGINE LATHES 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE CO. 
a 


Manufacturers of and Dealers in 











Iron Working rings 


PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 





CURTIS & CURTIS, 
66 Garden St., Bridgeport, Ct., U.S. A. 
MANUFACTURERS OF 
The Forbes Pat. Die stock, 
IMPROVED AND PERFECTED. 
Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and threading 
machine with which one man can 
with ease thread pipe up to six inch 
diam. No vise is required. 

SEND FOR ILLUSTRATED CATALOGUE. 
7 Ratchet Drills, Ratchet Die Stocks and 
u Malleable Iron Pipe Vises. 








4. 5 and 6 Ft. SWING. 





BORING AND TURNING MILLS, 














PRENTICE BROS., 


Manufacturers of 


Lathes & Upright Drills. 
Lathes from 10 in. to 
in. sw ing. Largest Va. 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 


JONES & LAMSON 


MACHINE COMPANY, 


SPRINGFIELD, VT. 











PATENT ADJUSTABLE HOLLOW MILL AND HOLDER 


TURRET MACHINERY. 
THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
300,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


32 River Street, NEW HAVEN, CONN. 














H.B. BROWN & CO,, 


EAST HAMPTON, CT, 





ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines = Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
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G— 1 


No. 1 Cuts % to1 inch Pi 


A NEW JAW No.2 ‘ 
about oncea vear will make No. 3 





this Cutter last until you 
forget when you bought it, 
as the body never wears out. 


Warranted to Cut Straight. 


“EUREKA” PIPE CUTTER 


S THE BEST AND CHEAPEST MADE. 


ipe..... $1.00) Nos. 1 and 3 will 
—s0g 8 RR i a 2 2% 1.50 cut all sizes from &% 
asto8 “ AIR nt 4 5) to 3 inch 


Any Jobber can furnish this tool to you at these prices. 





PANCOAST & MAULE, 


243 and 245 South Third Street, Philadelphia. 





—Novelty Patent Hand Drill— 


A new, ingenious and handy too! for 
drillin all holes, running atany speed 
desired. Operator can handle the work 
with one hand, and the drill with the 
other. 

TINIUS OLSEN & CO. 
Mfrs, Testing & Hydraulic Mach’y, 
Twelfth and Buttonwood Streets, 
PHILADELPHIA, PA. 








CARY & MOEN CO. 


PRIPTION 
sf . 
ay DES-+. onan 


TEE WIRE 0 OF 


| 
L 








ste 


whist hulu) man 


<<. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 





wh ttl 
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D.SAUNDERS' 





SEND FOR CIRCU 


Steam & Gas Fitters’ Hand Tools,” 


Yonkers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting 


THREADING, 


SONS, 


LAR, 





HE PATENT WHEEL PIPE 
ike strength and lightness. 
No loose parts to become detached and mislaid. 

friction of parts than any other pipe-cutter made. 





Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


LU a Ae 


Tapping Matin 


CUTTER shown in the cut combines simplicity 
Rolling instead of sliding motion. 
Less 















P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
144 in. to smallest size. 
Price, $7.00 each. 

No. 2 cuts sizes from % 
in. to smallest size. Price, 
$12.00 each. Send $1.00 
for 550-page illustrated 
eatalogue of fine tools 
and supplies. No cherge 
made when $10.00 worth 
of goods are ordered, 


FRASSE & CoO., 
92 Park Row, New York. 


# SMITH&SILK 
| PLANERS, 
SHAPERS, 


RADIAL DRILLS 


A SPECIALTY. 
Sth and Lock Sts., 
is CINCINNATI, OHIO. 
-4 Send for Descriptive Cir- 
* gular and Price List. 














FOR 
SUBSTANTIAL, WELL MADE, 
LOW PRICED, PATENTED, 


10 INCH DRILLS, 


With latest improvements, Lever, Com- 
ES) bination or Wheel Feed, address 


Sibley & Ware, 


" SOUTH BEND, INDIANA. 


BOYNTON & PLUMMER, 


WORCESTER, MASS, 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


Send for Catalogue. 














‘ RIDER’s 
Victor” Lathe 
and Planer Tool, 








Cutters made direct from bar of Square 
Round Steel. No fitting required. Send for pric _ 


FRANK L. B. RIDER, South Newmarket, N, H. 


WORK SHOPS 


Of Wood and Metal Workers without Steam Power, 
Equipped with Outfits of 


BARNES’ PATENT 
Foot Power Machin’y 


allow lower bids on jobs, and greater 
profits than by any other means for do- 
ing work. Sold subject to trialin your 
shop. Send for Price-List Catalogue, 
. F. & JNO. BARNES CO., 
Address 199 Ruby 8t., ROCKFORD, ILL, 








Barnes’ Foot-Power Machinery 


Complete outfits for Actual Workshop 
Business. A customer says: ** Consider- 
ing its capacity and the accuracy of your 
No. 4 Lathe, do not see how it can be 
produced at such low cost. The ve Boek 
pede foot-power is cimply elegant. 
can turn steadily for a whole day, alk 
at night feel as little tired as if I had 
been walking around.” 
Price List Free. 





Ww. F. & JOHN BARNES CO., 
~ 1995 Rusy Sr., ROcKFORD, ILL. 










Descriptive 


KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
AND 
KEY-MAKING 
ATTACHMENTS. 


a~ Giant Key- “Healer i : 


EAST 





WILLIAM BARKER & CO., 


Manufacturers of 
Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 


GAGE MACHINE WORKS, 


MANUFACTURERS 








FOX & TURRET 
LATHES 
A SPECIALTY. 


WATERFORD, 
N. Y. 


FOR IMMEDIATE DELIVERY, 


Plain & Universal Millis Machine 


(Modern Design aud Superior Workmanship, 
It will pay intending purchasers to investigate the 
merits of these machines. 
WRITE FOR CIRCULARS AND PRICES, 


KEMPSMITH MACHINE TOOL CO., 
881 ROBINSON AVENUE, 
WILWAUKEE, WIS, 











Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING ano 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK. 
NoAirLocks. 15to50percent. 
fuel saved or equal amount of 
power gained. Runs withsame 

economy as engine 
Adapted to all kinds of En- 
-gines. Send for Circular. 








McGRATH’S PATENT EMERY GRINDING, 
POLISHING AND BUFFING MACHINES. 





BEARINGS 
YIELDING 
OR RIGID 
AT WILL, 
Save 50 per cent. 
over any other 
machine in mar 
ket. Wheels al- 
wa ystrueandin 
batance, dispens- 
ing with use of 
diamond tool x 
and chilled burr, and saving With Tool 
the time, labor and cutting Grinding 
away of wheels, ofheririse Attachment. 
an 18 ted in truing. Positive Oil Send for 
6a 


Catalogue. 
MoGrath & Collins, 


MANUFACTURERS, 


REDUGING ALVES. 


This Reducing Valve is the 


STANDARD 


Used by Forty Railroads, 
and all the Largest Mills, 
Factories and Steam 
Plants. 


Mason Regulator Co, 


BOSTON. 
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WILLIAM SELLERS & co., 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tat LONG & ALISTATTER Gono 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


. Punches and thean, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue, 


OPEN SIDE IRON PLANERS FOR IMMEDIATE DELIVERY. 


One 30 in. x25 in.xG ft. 

One 30 in.x25 in.x6 ft. with Extra Side Head. 
Two 30 in.x25 in.x8 ft. 

One 36 in. x30 in.xS ft. 


Incorporated. 



























One 48 in.x48 in.x14 ft. with Extra Side Hiead, 
One 48 in.x48 in.x16 ft. with Extra Side Head. 
THE DETRICK & HARVEY MACHINE CO., 
BALTIMORE, MD. 
i ASME | MACHIN ERY. co. 
y Manufacturers of 
oS ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLTCUTTERS. coe per & Seem 
Cutting from 1-8 in. to 6 in. diameter. PAT. AUG. 25, 1885. 
Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 








SER Passspne BL BLOWERS, FAR BLOWERS. 7 


LEVER & CRANK <RROWERS ; 
PORTABLE FORG' 
RE BENDERS & SHRINKERS. 


Bol and Nut it Machinery. 


SECOND-HAND TOOLS 


Kor Sale Cheap. 

















1’’ Acme Bolt Cutter, old style frame. 

No. 446 Schlenkler Bolt Cutter (old style), cuts to 134” 

No. 5 Schlenkler Bolt Cutter (new style), cuts to 2” 

Double Schlenkler Bolt Cutter (new style) cuts to 74” 

Double Lewis, Oliver & Phillips Bolt Cutter, cuts 
to 144” 

National Double Rapid Bolt Cutter (old style frame). 


3-Spindle Belt Nut Tapper. 
12'’ Crank Planer. 





Durfee & Doe Key Seating Machine. 

Sellers’ Bolt Cutter, cuts to 144 

a mee ee ok 5 Deposited in the v. S. $700,000.00. 
Sellers’ Bolt Cutter (with Acme Head), cuts to 1” Policies issued giving full protection to Em 
Bolt Cutter (with National Head), cuts to 144" ployers against loss by Claims from Employees on 


account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 
OUR GATALO G \| F 0 10 0 [S$ few YORK: Kirby & oh fh Coder t St. , 
HILADELPHIA attnall Paulding, John G, Hoove 
NEW 416 and -— Walnut St. ai ss 
Cuicago: Geo, A. Gilbert, 226 and 228 La Salle St. 
Sr. Louis: F. D. Hirschber, Bro., 120 N. Third St. 
AGENTS IN ALL THE PRINCIPAL CITIES. 


No, 2 National Washer Machine. 
No, 2 Pittsburgh Nut Machine, for 44" to 34” nuts. 
Chapin Bolt Header. 


The NATIONAL MACHINERY 6O., 


TIFFIN, OHIC 





And Supplies sent free to any at ddress on receipt of Te: 
Cents in Stamps (for postage). 


Chas. A. Strelinger & Co., ‘ve? Detroit, Mich 





BEMENT, MILES & CO., 


PHILADELPHIA, PA- 


——BUILDERS OF-— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge aceiatainate 


Etc., Etc. 





The - HILLES & JONES CO. sorciware, 





“MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 





THE “AERATED. FUEL COMPANY, 


ain STREET, 


FORGING “AND WELDING "BY PETROLEUM AIR. BLAST. 


BELOW BURNERS! 


oque, Can. G. M. SMITH, Los paares, Soi 
Ohio, Michigan and Indiana. GILBER 


Building. Denver, Col. 


NO SMOKE, DIRT OR ASHE 
mR. %, . Sr ILLIAM aKeTte ence 170 Lake St., Chicago. W.S. COLLINS, 

Temple Court, 7 Beekman Street, Rooms, ee 81 16, New York. CHILON JONES, Ganan- 
ALL STEAM PUMP CO., Pittsburgh, Pa., 

i BARKER MFG. 

States, Springfield, New York and Boston. THOMAS, SHEPARD & 


= a 1885 
JULY 5, 1887 
Fes. 5, 1889 

co.. ceaerel Agents for the United Juy 23, 18 9 


SEARING, Arapahoe 


We will replace in Stock or Mutual Companies ary Insurance canceled on account 
of using this System, when installed according to our plans. 





WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 









THE RITTENHOUSE PATERT ADJUSTABLE CUIDE AND SPACING TABLE. 





FOR THE USE OF BOILER MAKERS 


= Or other Structural Iron Workers. 
= Designed for either straight or 
curved work. 


Prices and dente, circular 
sent upon application. 


C. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 








NICHOLSON & WATERMAN M’F’C Co., 


PROVIDENCE, R. I. 





LATHES. 


CUTTING-OFF 
MACHINES, 
TRAVERSE 
DRILLS, 
TRAVERSE 
BORING 
MACHINES, 
SPECIALS, 
&e., &e, 





BOLT & NUT 
MACHINERY, 


BROACHING 
MACHINES, 
FACING 
MACHINES, 
BOLT LATHES, 
STAY BOLT 
THREADERS, 
&e., &e. 








DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


Cc. S. WOOLMAN, 
116 Fulton Street, 


NEW YORK. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning. Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and C ‘and Cireular Saws, Re 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, etc. 
= All of the highest standard of excel- 


B lence. 
= W. H. DOANE, Pres, D. L. LYON, Sec’ 





CINCINNATI, 
w OHIO, U.S.A. 








THE NORTON ORILLS.|Barnarp’s SEPARATOR 






3 
—_— AXA sf 

FOR LIGHT. - SENSITIVE For Separating and Removing Entrained 
. Fanaa AND RAPID DRILLING Water from Live Steam}; 


| . penne Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
utr &. 8, ¢ oF more Sptadien, Senet SPECIAL DESIGNS FOR SURFACK CONDENSERS. 
ive or Automatie .. 

‘ To ‘drill fr ym 0 to 1-2 inch holes. 
) The Latest and Best; most con 





venient, sensitive and durable Drill 
on the market. 

Have Balanced Spindles and Bal 
anced Tables 

Write for price sand description, 
or for Special Machinery. 











NORTON & JONES, 
f ? oe MachineT ool Works, SEND FoR CIRCULAR AND PRICES. 
‘GQ. Witte COMM. | GEO. A. BARNARD, 





W.P. NORTON. BRISTOL, CONN.' 15 CORTLANDT ST., NEW YORE. 





Simpson's Centrifugal 
Separator and Trap. 






ENGINE For e Suoelving lean and Dry 
Steam 7 ngines, Dry 
Louses, etc. 


Place Separator as close to 
engine as possible, the steam 
taking a spiral course be 
tween the threads causes the 
water to be thrown by cen 
trifugal force against the 
outer walls, while the dry 
steam goes through the small 
holes to center of pipe. 
Steam can enter at A or B, 
as convenience may require ; 
also used in conveying steam 
long distances, for Steam 
Hammers,Dry Houses, Water 
Gas Generators, and for all 
purposes where Dry Steam 
is necessary. 

KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T, ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 





THE STRATTON 
SEPARATOR 


DELIVERS 


DryY STEAM 


To your engine or for any other 
purpose, no matter HOW LONG 
YOUR STEAM PIPF, or how 
much your BOILER MAY 
PRIME. An absolute safeguard 
A source of economy. 


Stratton Separator Co, 


32 Cortlandt St., NEW YORK. 
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= 
BUCKEYE AUTOMATIC CUT-OFF ENGINES 
In Use, Over 2,500. 25 to 1,000 H. P. 

These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. Tney are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
= in Steam Consumption and superior regulation guar- 

> an . Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 


Steam Engine Ccnstruction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio, 


oo - ran 
, 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash‘ngton St., Chicago, Ill 
SALES AGENTS: W. = SIMPSON, 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St, Paul, hes 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


BLESSINGS ROENEWABLE-SEAT GLOBE, STRAIGHTWAY and CRECK VALVES, 


The Renewable-Seats and Disks are cast from the best Phosphor 
Bronze Metal, which has lasting qualities double that of the best Steam 
Metat commonly used in first-class valves. The seats are simply screwed 
to place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. 

Wealso manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier ; and Pump Governor. 


SEND FOR CIRCULAR. 


ALBANY STEAM TrRaP Co., 


ALBANY, N. Y. gg 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


yom 33d and Walnut Sts., Branch Office. 151 Monroe St., 
PHILADELPHIA. CHICAGO, 


OVER 35,000 ENGINES IN USE. 























= GUARANTEED per Cont tess Gas than ANY doing tite same work. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out all the products of combustion, and giving a 
working stroke at every revolution and in half the time 
required by any otherengine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 


5 | GASOLINE ana 
INNY | ~ GAS ENCINES 
We have in stock, that we could ship within a few 


Our new Engines are hustlers. A 6x7 inch 
days from receipt of order, as follows : 


Engine, now running 100 feet of shafting. 
Boring Mills, Planers, Lathes, Drill 
» ee achinea 9 
Medium Speed Automatic Type :—1 left- E i ene Milling Mac a for wd 
hand, 55 horse-power ; 1 right-hand, 75 horse-power ; Machinists, on 6 gal. Gasoline pet 
lef : a obi a) ose eo . day, costing only 60cts. Write for 
1 left-hand «5 horse-power. information. Mention this pape r. 
High Speed Automatic Type :—1 self-con- 
tained, center crank, 140 horse-power; 2 self-con- Van Duzen Gas & Gasoline Engine Co. 
tained, center crank, each 18 horse-power. CINCINNATI, OHIO. 
Single Slide Valve Throttling Type: 
1 right-hand, 16 horse-power. 


Horizontal Tubular Boilers :—4, 12horse- 
power ; 2, 16 horse-power ; 1, 55 horse-power. 





nA 
1 fe = ff 








STATIONARY 


ENG 


& BOILERS. 




















THE TWISS AUTOMATIC ENCINE 


A STRICTLY FIRST- 


©y At CLASS ENGINE. 





a very Low Price 
Manufactured by 









Woodbury Engine Co., 


ROCHESTER, N. Y. 


Almond Drill heh, | a 


7 ae NELSON W. TWISS 
=f ee 25 Whitney Ave., New Haven, Conn. 
{ . Kid Send for Price before Purchasing Elsewhere. 
T. R. ALMOND, ALSO VERTICAL AND YACHT ENGINES. 
83 & 85 Washington St., 


proxy... |MACHINE TOOLS 


NEW AND SECOND HAND. 


IN STOCK. 

Planers, 16 in.x4 ft. Hendey, new. 
- 20 in.x4 ft. Lathe & Morse “ 
- 22 in.xé5 ft. do 2 
* 22in.x5 ft. Putnam, zd hand 
i % in.x6 ft. Fitchburg, new 
” 24 in.x6 ft. Lathe & Morse, “ 
vl 2% in.x6ft. Powell, “ 


24 in.x6 ft. Low Price. 2nd hand, fair order. 
2inxs8ft. Fitchburg, new. 


oa 2% in.x8{t. Pond, 2nd hand, good order. 
” 32 in.x10 ft. New Haven, ee fair order. 
bay 43 in.x12 ft. Worcester, a fair order. 
Drills, 20 in. lever, Pratt & Whitney, +o 
* 20in. Wheel and Lever, Prentice, new. 
° C ‘* 21in. Back Gears, do. 
«24 in. Back Gears and Auto. Feed, do. “ 
“25 in. a a do. 
“25 in. « ts Blaisdell, 


28 in. « Snyder, 
= * in. -rentice, « 


“ ‘ I 
Sensitive, , Portabl al : 
ENCINE LATHES, Guates Lathon th icus ts. ib insteaete. Headey, _ new. 
14 in.x6 ft., 16 in.x6-8 ft., 18 in.x8 ft. Prentice, “ 
BRASS LATHES, _—_- 
BORING AND “ 
























14 in.x6 ft., 16 in.x6-8 ft., 18 in.x8 ft. Fitchburg," 
16in.x8 ft. 2nd hand, Fitchbu good. 
16 in. x6 ft., 18 in.x8 ft., 20in.x10, Wright, new. 
16 in.x8 ft., 20 in.x12 ft. heavy, McMahon, “ 


28 in.xl6ft. Fay & Scott, 
26 in.x2l ft., Wood & Lights’ make, with 
3 Tool Rest, Auto. Pump. good order. 

“ “ 72 in x20 ft. 2nd hand, Triple Geared, fair 
Pulley Turning Lathes, 26, 50 in. 2 tools, fai 
Rrass Lathes, Turret and Square Arbors, Cabinet Turret 

Lathe, No. 2, Am. Tool Co., good 
Shapers, 15, 16, 24 and 30 in. Stroke, new 
Universal Milling Machine No. 2, Garvin, “ 
Upright Boring & Turning Mall, 39 in. 
Boiler Rolls 8 ft. 


Large assortment of other Tools. 


Complete List. 
68 Cortlandt St., 


20 in.x10 ft., Lathe & Morse, new 

“ Blaisdell Cpd. Res i Cross feed, 0d. 

Seca |: tT en, 
SCREW MACHINES, ee “ 27 in:xl2 ft. Lathe & Morse, new 


on hand and in process of construction. 





BRIDGEPORT MACHINE 
TOOL WORKS, 


good order. 


Send for 









STEAM ENGINES a 
» FULLVARIED! 
ru 





FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING © 
MACHINERY. 


Send for Special Cireular. 














FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG, CO., HARRISBURG, PA. 
: SILVER MEDAL 
§ and 
DIPLOMA 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI 
TION, PHILADELPHIA. 





We are operating the finest and most successful 
Electric Light Stations inthe world. A change of 
speed not exceeding one — cent. guaranteed, 
running light and loaded. Send for catalogue. 


New York Office, Fipming & Kimball, 17 Dey St. 
New England Office, John Post, Jr. & Co., 70 Kilb 
s - St., Boston. Baltimore Office, 
— —_ — Bro., 35 Light St., Baltimore. 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS 


BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 
Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 


CHANDLER & TAYLOR CO’S 


SELF-CONTAINED STEAM é N G | N FS 


% Are tested under 
full load be- | 
fore ship- 4 
maent 12 To 80 H. P. 
IN ST°CK FOR QUICK 
DELIVERY. 
yrs For Circulars address 
CHANDLER & TAYLOR CO., Indianapolis, Ind. 


THEIDE ENGINE 


Thomas K- Carey 






































The best casias a America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 





THe LANE & Bop.ey Co., 


CINCINNATI, O. 





Manutacturers of Corliss Engines, high 
class heavy Slide-valve Engines, Saw 
Mills, steam and hydraulic Elevator, 


Shatting, Hlangers, Pulleys and Boilers 
Complete Steam Plants 
A Specialty! 
For circulars address The Lane and 
Bodley Co., Cincinnati, O. 





ENGINES from I5 to 400 Horse Power 


Satere of Breet and aren eupplied to the LANE’sS 
trade or the user. en or Catalogue. Foundr & Machine 
SAW MILLS GENERAL MACHINERY wibdiog 


NEW YORK STORE, 46 Cortlandt St. 


FOR SALE, enone 


ENGINES. 


The Fishkill Landing Machine Co. 
located at Fishkill, on the Hudson, N, Y.. 
offer to manufacturers and others desiring a well 
built, economical and durable engine, their improveo 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them 
Address as above, 


HUNTINGDON, PA. 
Fine Upright Engines. 


The following sizes are 
carried in stock, made in 
large quantities, with spe 
cial tools, at special prices: 


3,4,5,6,7&9H.P. 


If you want one Engine, 
it will pay you to write us. 

f you handle large 
quantities, it will pay you 
to write us. 











be 


BALL AUTOMATIC ENGINES. f 











WORKS: ERIE, PA. 


High-Pressure, Compound and Triple 
Expansion, Condensing and 
Non-Condensing. 


CHARLES R. VINCENT & CO., 





E. P. BULLARD, 
PROPRIETOR. 


Successor 10 E. P. BULLARD’S 


New York Machinery Warereoms. 





v.77. McCaBp, 
NEW YORK. 





BRIDGEPORT, CONN, 


Contracting Engineers, 


15 Cortlandt St, NEW YORK. = $8 Oliver St., BOSTON. 
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PROVIDENCE, R. I., 


ROWN & SHARPE MFG. CO. "=m", 


“THE BEST HAS BEEN IMPROVED.” 


NO. 2 UNIVERSAL GRINDING MACHINE, IMPROVED. 


Patented Feb, 27, 1877. Other Patents pending. 


This machine is heavier, more rigid and of 
slightly greater capacity than the No. 2 Uni- 
versal Grinding Machine. The bearing sur- 
faces are larger, the reversing mechanism im- 
proved, and the cross-feed arranged for finer 
a 

The machine is more powerful, and the over- 
head works provided for a wider range of 
speeds of wheel and work. It is specially 
adapted for circular grinding where accuracy 
and uniformity are required, and will grind 
straight or taper pieces, either inside or out- 
side. Any angle, obtuse or acute, can be read- 
ily obtained. 

Distance between centers, 30’’. 

Weight, 4,000 lbs. 


Western Representative, 


S$. A. SMITH, 


23 South Canal Street, 
CHICACO, ILL. 





sini!" i 


NILES TOOL WORKS 


HAMILTON, OHIO. 


MACHINE TOOLS, ~ 


Car Wheel and Axle Machinery. Double Axle 
Lathes. Single Axle Lathes. Axle Cutting- 
off and Center- 

ing Machines. 
Car Wheel Bor- 

ing Machines. 


nmin bids 















Hydrostatic 
‘Whee! Presses. 
Car Wheel 
Turning 
Lathe. tin ———— ee _-mel 
NEW YORK, PHILADELPHIA, PITTSBURCH, CHICACO, 
98 Liberty 8t. 705 Arch 8St. Lewis Block. Phenix Building 


\. THE YALE &TOWNE MFG CO, 
SN __§TAMFORD CONN. ~ 
~ NEW YORK. CHIGAGO. PHILA.BOSTON . 


The Original Unvulcanized Packing 
CALLED THE STANDARD -stthiatteducking by which an 


Accept no packing as JENKINS PACKING unless 
stamped with our “‘ Trade Mark.” 
21 NORTH FIFTH ST., PHILA 


JENKINS BROS, (:is3chSPiiAiOi 
NEW TOOLS FOR IMMEDIATE DELIVERY. 


21"'x 8’, 10’, & 12’ Imperial Engine Lathes. 20", 25’, 28’, 82" & 40” Standard Drills. 
19’ x11' & 13’ Standard Engine Lathes. 20", 24", 28’ & 32” National Drills. 











71 JOHN STREET, N. Y. 
105 MILK STREET, BOSTON, 








18’ x 12’ Standard Engine Lathe. 12”, 13", 15’ & 18” Turret Lathes. 
18’ x 8’ Imperial Engine Lathe. 14’ & 15’ Fox Monitor Lathes. 
24” x 24” x 6 Planer. 12", 14” & 15” Hand Lathes. 


15” & 20" Crank Shapers. 
20” & 26" Geared Shapers. 


18” Cabinet Turret Lathe 
Milling Machines. 30’ Pulley Lathe. 


OUR STOCK IS CONSTANTLY CHANGING. WRITE FOR PARTICULARS AND PRIUES. 
OUTEITS A SPECIALTY. 


THE LODGE & DAVIS MACHINE TOOL CO., 


Manufacturers of and Dealers in Iron and Brass Working Machinery, 


64 CORTLANDT ST., NEW YORK. 
WORKS: Cincinnati, Obio, WESTERN HOUSE: Chicago, I), 


BUULD .EBERKARDT, THE GABYIN MACHINE CO. 










NEWARK, N. J. 


Eberhardt’s Patent 


AUTOMATIC 
GEAR CUTTER. 


18 in. 25 in. 86 in. 50 in. 
60in. 84in. Sizes. 





Teedg 


= ‘Sq pur sourgoryy Say ‘sieueyy ‘seqywT “STOOL, 


“Experts pronounced it 
the best.” 


Universal Milling Machine 


Gear and Rack Cutting, Milli 
and Index Drilling to Order. 


LAIGHT & CANAL STS., NEW YORK 


IOPIO OF ZarIMI9eyNTeM! 10 EPUTY [re ox STOO, 
SIOYIO AM VOI, PUY ,SISINIQOVPY JO sidINjovsnNUL_L 


9g 





GEAR AND RACK CUTTING TO ORDER. 


















THE PRATT & 


il! 





HARTFORD, 


W/HITNEY Co, 


CONN. 
MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 


_ —POWER SHEAR S.<— 
—Seedl Dic-Sinking Machines, Hand Bolt Heading, Power Screw 


and Bolt Blank Heading Machines. 


RETRACTILE JIB CRANES, 


PRICE LIST AND DISCOUNT SH 


Roll Grooving Machines for Flour Mill Use. 


EET SENT UPON APPLICATION. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 





THE BILLINGS & SPENCER Co. HARTFORD CONN. 


MANUFACTURERS 


OF a wm | » i My th 
hd 


STANDARD MACHINE WRENCHES @®) Ss 


DROP FORGED OF ig ® | 


BAR STEEL 


we 
INI6 SIZES. 


ry 
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NG MACHINERY. 


9 12m. & 16m. Moxrrors 


Double Key 
Lathes, 
SpeedLathes, 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves 


== Two-Jawed 
=| Chucke, 





» 


on application. 
Lowell, Mass., U.S. A. 


FROM 16 to 48 IN. SWING. 


Cuts, Photographs and Prices furnished 





Every machine or manufacturing concern 
shoud send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued by the Lexington Gear Works, of Lex- 
ington, Mass, 

(GRANT ) 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anythingin Machinists’ Tools 
or Supplies. 


Ww. P. DAVIS, 


s Rochester, N. Y. 
Works at North Bloomfield. 








THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 





BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N, J. 








J. M. ALLEN, PREsImDEnt. 


Won. B. FRANKLIN, VICE-PRESIDENT. 


F. B. ALLEN, SEconp VickE-PRESIDENT. 


J. B. PIERCE, Secretary & TREASURER. 





Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


3 ft., 4 ft. and 5 ft. square. 
Atso ovR **° ORIGINAL, ®® LINE 
24’, 26’, 30, 32’, 36’, 42’, 48’”, 66’, 62’’. 


THE C. A. GRAY CoO., 








CINCINNATI, O. 









PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 








14” x 6’ Engine Lathe. 
i= 








MANU 


H 


ENDEY 





FACTURERS O 
















21” x 8’ Engine Lathe. 
e. 


MAES MACHINE TOOLS OR Gant 





MH v.M.CARPENTER Boseirpriiiritiitiy 


PAWTUCKET.R.|I. 





Manufacturer 
—of— 
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